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SUMMARY

A prototype system has been assembled to establish the feasibility of performing
asseinbly verification using advanced non-film radiographic techniques. The
equipment has been configured to provide real time X-ray radiography, digital
image enhancement, remote part positioning, and computer-aided inspection.

Real time X-ray techniques have been applied to an inert ROLAND missile which
was assembled for this purpose. When viewing parts of relatively uniform
thickness, an X-ray image intensifier coupled to a vidicon camera provides
adequate sensitivity for configuration inspection applications. However, when a
part has very thick areas next to very thin areas, the high energies required to
inspect the thick areas allow sufficient energy levels in the thin areas to blind or
damage some vidicon cameras. Applications of this nature require use of a
different camera system, such as a fluorescent screen and an isocon camera.

Provisions for remote control of part motion are necessary to take full advantage
of real time radiography. A prototype part manipulation table and control unit has
been assembled to perform remote part positioning either manually or by a
computer.

When higher resolution than provided by the real time system is required, the use
of image processing is indicated to increase the image contrast and detail
sharpness. A broad range of digital image processing techniques has been
examined. Techniques found advantageous were video frame averaging, contrast
modification, gray level slicing, Laplacian and gradient edge enhancement, and
pseudocolor. Useful evaluation aids included split screen for comparison of two
images and profile and histogram graphics. The evaluation has produced an
optimized image processing sequence for each critical inspection area on the
ROLAND missile,

A computer-aided inspection system has been developed to perform parts position-
ing, image enhancement sequences, and records storage and retrieval. The final
acceptance decisions are made by the operator. Cost/benefit studies indicate that
high volume manufacturing applications could benefit from computer-aided inspec-
tion procedures as well as image processing techniques.
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Image storage techniques have been evaluated with respect to cost, quality, and
ease of retrieval, High density digital magnetic tape is the preferred choice.
However, for applications not requiring a computer for image processing or records

4 management, video tape provides an adequate image storage medium. ’

As a result of this project it has been concluded that real time X-ray should be
implemented into all inspection facilities performing radiographic assembly verifi-
cation (e.g., ROLAND). In addition, it has been determined that development of
systems with higher resolution and sensitivities would make possible wider applica-

tion of this technique, resulting in the replacement of most film-based radiography.




1.0 INTRODUCTION

Many products, such as the ROLAND missile, must pass an X-ray inspection prior
to release from the manufacturer. This is to assure that all internal parts are
present and assembled correctly, Without verification of internal structure by
radiographic inspection, a defective missile could be deployed. Such a missile

could malfunction and potentially cause catastrophic failure.

Radiographic examination of critical low-rate-production components and assem-
blies traditionally has made use of film processing methodology. The use of film-
based methods is prohibitive for high rate production due to the high labor and film
costs and excessive flow time. The development of a non-film radiographic
inspection method was clearly necessary to reduce the costs of assembly verifica-

tion of high volume products.

Fluoroscopy offers the best potential to replace conventional film radiography.
Applications of real time systems have been limited because the X-ray image is
generally of lower quality than film. Low sensitivity has been a major drawback in
applications requiring detection of very small flaws, but when examination
requirements are primarily related to hardware configuration, spatial resolution is

of lesser importance.

The purpose of the project has been to develop and demonstrate a prototype non-
film radiographic method for verifying the configuration of large, complex parts.
The ROLAND missile final assembly inspection was chosen as the target applica-
tion for this project, although the techniques developed could be used for
inspecting the internal configuration of any complex missile or part.

Recent improvements in fluoroscopic screens, electro-optical imaging devices and
image processing technology have substantially reduced the gap between film and
direct-viewing systems. The improved technology has made it feasibie to develop a
non-film system for examination of ROLAND hardware which will meet inspection
requirements at a significantly lower cost, ultimately resulting in greater relia-
bility due to the capability for more complete inspection coverage.

3




A real time fluoroscopic X-ray inspection system has been developed to meet the
goals of reduced cost and flow time. The concept of real time X-ray is shown in
Figure 1.0-1. The X-rays which pass through the test part fall on a fluoroscopic

screen instead of a photosensitive X-ray film., The fluoroscopic screen converts

the X-rays to visible light, and a camera transmits the image to a remote monitor. i
Remote control of part motion allows the operator to inspect the part at every [
angle and position. The real time image may be digitized so that image ) |

enhancement techniques can be performed upon it. The digitized image may be

¥

saved on a magnetic tape or disc associated with a computer system. Automatic
control of parts positioning and image processing allows a computer-aided inspec-
tion scheme to be used. With this system, techniques have been developed that
could be applied to final assembly verification of the ROLAND missile.

It is estimated that a cost reduction of 8:1 and flow time reduction of 5:1 could be

achieved through the implementation of non-film methods. For the ROLAND
missile this would result in a savings of over $1.1 million based on a production of
10,000 units.
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FIGURE 1.0.1 REAL TIME RADIOGRAPHY - CONCEPT
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2,0 SCOPE OF WORK

The scope of this project covers the evaluation of three areas: real time X-ray,
image processing, and computer-aided inspection. The real time X-ray system
includes a fluoroscopic image intensifier tube, an antimony trisulfide vidicon
camera, a TV monitor, and a remotely-controlled part manipulation table. Digital
image processing was executed under control of a computer systern, and was
performed on digitized images. The computer-aided inspection system controls
routine procedures, such as part positioning, image processing sequences, and
storage and retrieval of records and images. Computerized decision-making was

not investigated and did not fall within the scope of this project.

The prototype inspection system was applied to assembly verification of the
ROLAND missile propulsion unit. Since this inspection was the target application
for the project, care was taken to assure that all ROLAND radiographic inspection
requirements could be met,

The major program milestones and their interrelationships are diagrammed in
Figure 2.0-1. After the real time imaging system was assembled, part manipula-
tion and image processing systems were added. A prototype computer-aided
evaluating inspection system was then developed. Optimization of the real-time
images of image processing techniques, and determination of the best testing
procedure for the computer-aided inspection were accomplished. [t was then
possible to perform a cost/benefit analysis for these systems. An industry

demonstration was given on September 17 and 18, 19%80.
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3.0 EQUIPMENT DESCRIPTION

To assure a high probability of success, the equipment selected was that which met
the highest possible standards consistent with return on investment rationale of a 2
year payback. Figure 3.0-1 shows a block diagram of the overall system. The

individual items are described below:

l. X-Ray Generator, Model MCN321, Philips Electronic Instruments, Inc.

2. X-Ray-to-Visible Light Converter and Intensifier, Dynascope Models 22D20R
and 17D20, Machlett Laboratories, Inc.

Video Camera, Model LSV-1, Sierra Scientific Corp.

Video Monitor, Model SNA-24R, CONRAC Corp.

Image Processor, Model 70/E, Stanford Technology Corp.

Image Processor, Computer interface, Boeing Aerospace Co,
Computer System-Model 550, Prime Computer Inc.

Parts Control-Computer Interface, Boeing Aerospace Co.

. Parts Control, Boeing Aerospace Co.

A ROLAND missile booster and sustainer motor section was assembled with inert
grains for use during the project. The inert grains were machined from solid
polyvinyl chloride (PVC) rods to simulate actual grains in dimensional stability and
optical density and uniformity. However, these inert grains were not coated to
simulate an inhibitor as this would have been cost prohibitive and that requirement
can be met when the system is implemented.

3.1 MECHANICAL EQUIPMENT

The real time X-ray mechanical equipment has been assembled to permit a
complete examination of the ROLAND missile. The part manipulation table
(Figure 3.1-1) supports the missile at each end. The table was constructed with
three degrees of freedom: longitudinal, transverse, and rotational. The longitud-
inal and transverse movements permit a full scan of the missile over the total
length and width while it is continuously rotated. A remotely controlled lead shield

(Figure 3.1-2) permits selective examination of small areas and reduces scattered

7
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X-rays, improving sensitivity. The X-ray tube height can be adjusted to achieve a
source-to-fluorescent-screen distance of up to 210 cm (Figure 3.1-3). All

movements are electrically controlled and can be remotely adjusted.

The prototype system enables the missile to be manipulated, allowing evaluation of
all of the defined inspection locations. Motor drive systems were installed to allow
automatic positioning of the missile simulating actual production testing opera-
tions. Radiography was performed vertically in the prototype system to comply
with safety regulations for the particular facility. Modification of the mechanical
system will be accomplished during the production implementation to accommo-

date horizontal radiography.

X-RAY SOURCE

IMAGE INTENSIFIER
FIGURE 3.1-3 X-RAY SOURCE AND IMAGE INTENSIFIER CONFIGURATION
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3.2 REAL TIME RADIOGRAPHIC EQUIPMENT

The equipment necessary for real time radiography, in addition to a source of
X-rays, falls into two categories: (1) the conversion of X-ray light to visible light,

and (2) the viewing of the converted radiation.

Fluorescent screens convert X-ray light to visible light. They are made from a
variety of materials, and are generally designed for specific applications. X-ray
image intensifiers contain a fluorescent material but amplify the light output by
several thousand times. As a result of the intensification, however, the irnage
contrast is significantly reduced, resuiting in a lower dynamic range than that of

fluorescent screens.

Direct viewing of a fluorescent screen or image intensifier is not practical because
of the geometry, radiation hazard, and low light level, A video camera and remote
monitor is a convenient system for viewing the visible image. There are two video
tubes commonly used in this application: vidicon and isocon. The vidicon is an
inexpensive tube but has low sensitivity and dynamic range and is blinded by high
light levels. The much more expensive isocon tube has high sensitivity and a wide
dynamic range. A Sierra Scientific Corp. Model LSV-1 video camera with a
antimony trisulfide vidicon tube was used during this study because of availability

and cost.

Two image intensifiers were utilized at different times, Machlett Laboratories,
Inc. Models 22D20R and 17D20. The camera and intensifier were optically coupled
by two KOWA fixed focus lenses, both 42 mm @ £/1.1.

3.3 IMAGE PROCESSOR
The minimum requirements established for this system are as follows:

l. Video input: Analog to digital converter, 8-bit resolution, 10 MHz sample rate
minimum.

2. Video output: Digital to analog conversion controlled by table lookup and/or
bit level manipulation.

11




3. Memory compatible with video infout 512 x 512 minimum, 1024 x 1024
desirable. Bits per pixel must be compatible with functional requirements (12
bits if frame summing is provided, 8 bits if only averaging is provided).

4. Digital input/output: Provisions must be available for paralfel input or output
at rates greater than 500,000 bytes per second.

5. Programming capabilities: Unit must have capability of control of its function
via an outside computer. Such functions must include as a minimum:

- Summation of specified number of frames or as an alternative, averaging
of a specified number of frames.

- Inversion of memory or alternate subtraction of specified number of
frames.

- Overlay via computer control ASCII characters or symbols,

- Desired option: Ability to manipulate sections of memory via the
computer independent of the rest of memory, commonly termed: scroll,

zoom, split screen, quartering, window transfer, psuedo color.

A summary of available systems and their acceptability is given in Figure 3.3-1.
Two systems met the minimum requirements: the IP-5000 manufactured by
DeAnza Systems, Inc., and the Model 70/E manufactured by Stanford Technology
Corporation. The Model 70/E image processor was selected because of the
following advantages: The input/output transfer rate was four times faster than
the IP-5000. The time for conversion from video to digital with 8-bit resolution
was four times faster in the Model 70/E. Processing speeds for additions,
subtractions, multiplications, etc., were as much as 17 times faster in the Model
70/E. The Model 70/E has hardware histogram generation and hardware min-max
pixel intensity calculation as opposed to software generation in the IP-5000. The

sof tware package and documentation also was better for the Model 70/E.
3.4 COMPUTER SYSTEM
The computer selection for this project was based on the ability to meet the

specific hardware, execution speed, and software requirements to facilitate

development and to execute implemented tasks.
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Also, the memnory inanagement system must imanage a large records data base,
control mechanical motion, and must be capable of executing a large programn that
‘nanipulates an image in memory, Six systems were examined after preliminary
screening. A comparison is given in Figure 3.4-1. Two of these computers, the

Hewlett- Packard 1000 and the Prime 550 were examined in detail.

Memory

The Prime 550 memory capacity of 8 MB of real memory and 32 MB of user
memory by means of the virtual memory feature exceeds present and probably
future requirements. HP memory capability does not meet these requirements, but
a means of swapping between programs is provided. This would require develop-
ment of programs in seginents, increasing programming costs and greatly increas-

ing execution time,

Sof tware

The software capabilities of the Prime exceed that of the HP, although the HP
does provide the software tools necessary to meet minimum requirements. Prime
provides full implementation of FORTRAN IV while HP does not, but HP does

provide work-around methods.

Speed

One of the main purposes of the computer is to control the digital image system
and the possible manipulation of large data arrays (up to 512 x 512). A benchmark
program was written to define the exact speed of the two computers performing
the type of calculations encountered in the application. The result of this
benchmark test showed a speed advantage of better than 2.1x for Prime over HP,

gt
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Maintainability and Reliability

The sclection of the pritne computer over the Hewlett-Packard was also made due
to the maintainability and reliability of the computer. The Prime computer has
proven to be reliable, and the diagnostic capabilities have proven to be effective.
In one case, the diagnostic program located a bad inemory chip, and since the chip

was mounted in a socket, it was easily replaced.

3.5 EQUIPMENT INTERFACING

The interconnection of most subsystems is either inherent in a subsystem or a
simple switching control to route signals to manual controls or automatic controls.
The exceptions are the interfaces between the Prime 550 computer and both the

STC Model 70/E image processor and the motor control.

The image processor interface includes both software and hardware components.
The hardware was designed around the requirements of STC Model 70/E hardware
and software. The interface software design makes the hardware compatible with
the STC user programs. The interface was built on the Prime General Purpose
Interface Board (GPIB) and installed in the computer. Two cables connect the STC
image processor to the GPIB. The details of the interface board and software

driver are included in Appendices 1 and 2.

An interface between parts movement and computer or operator was designed
around joy sticks, the type used in the hobby industry. The design allows either

manual or computer control of the part manipulation table. Control is provided for
X, Y, and rotational parts movement, X and Y lead mask position, X-ray tube

height and X-ray voltage and current settings. The details of the motor c.ontrol

interface design and the software driver are included in Appendices 3 and 4.
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4.0 RADIOGRAPHY

Radiography s the standard quality assurance inspection technique used for a wide
variety of applications, such as assembly verification and inspection of casts and
welds.  Excessive costs and flow times have made film-based techniques increas-
ingly prohibitive, causing industry to search for non-film radiographic inspection

methods. ’ 1

4.1 REAL TIME RADIOGRAPHY

Real time radiography is a non-film technique that uses a TV camera and monitor

to display the image instead of capturing it on film. In addition to eliminating the

cost of film and reducing flow time, real time radiography offers an additional

advantage—that of motion.

4.1.1 THE ADVANTAGE OF MOTION

Real time radiography allows movement of the test part during the radiographic
inspection. This is one major advantage that real time X-ray has over film
radiography for the inspection of most complex items. Motion of the part,
especially rotation, allows the observer to integrate the total picture and build a
three-dimensional impression, greatly enhancing the ability to detect and identify
flaws and perceive their location.

When a part is in motion, small flaws may be easily differentiated from background
noise or system imperfections. The ability to view a part in motion provides a
rapid means of scanning complex parts at various angles, allowing more reliable

identification of any defects,

The lower resolution inherent in real time radiography is compensated for by the

advantages of motion. Real time X-ray easily permits 100% inspection of a part,

which is impractical with film techniques for most applications.
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4.1.2 METHODS OF REDUCING SCATTERED RADIATION

Real time systems do not as yet provide the quality that has been developed with
film methods. The system used in this project will resolve thickness changes in
aluminum down to about 2% under optimum conditions while film can usually
resolve changes much less than 2% (2T). Under less than ideal conditions,
resolution and contrast suffer from scattered radiation from complex parts and
from the greater distance between the fluorescent screen and the object being
tested.

Scattered radiation may be reduced by masking off areas that do not contribute to
a specific point of interest. This has been accomplished by remotely controlled
lead shields that can be closed from two directions (X & Y) reducing radiation from
the sides.' This has an added advantage for the vidicon tube, which is easily blinded
by areas of high intensity light. For example, if the point of interest is in a thick
section of the missile, the adjacent thin sections can be masked off by remote

control.

Since lower energy photons tend to be more easily scattered, they may be reduced
somewhat by filtration from the X-ray beam. Filtering may be accomplished by
placing a thin film of lead over the X-ray tube.

The medical profession uses a collimating diaphragm composed of many thin
closely spaced lead sheets sandwiched between transparent spacers. The lead
sheets are parallel to the X-ray beam, allowing it to pa.,, but blocking nearly all
scattered radiation. The diaphragm, also called a grid, is placed between the
object and the fluorescent screen.’ This system was evaluated and appears to be of
some benefit,

4.1.3 VIEWING OF THE X-RAY IMAGE

There are two basic equipment configurations used for converting the X-rays to a
visible image and transmitting that image to a TV monitor.’ The vidicon camera
and an image intensifier tube may be optically coupled, as was done for this

project, or an isocon camera may transmit the image from a fluorescent screen.
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A brief examination of an isocon camera was made using fluorescent screens
designed for medical use. It was apparent that even under crude experimental
conditions the isocon system is superior to the vidicon system in at least one
respect. The low light level sensitivity and extreme dynamic range obviate the
need for the intricate masking necessary with the vidicon camera and image
intensifier. The only drawback of the fluorescent screen-isocon camera system
was an overall lower sensitivity. With the system examined, full X-ray output was
required to equal the image intensifier-vidicon brightness at a much lower X-ray

output.

The combination of image intensifier and vidicon camera is very sensitive but
suffers from a narrow dynamic range and thus is best suited for objects of
relatively uniform density. The combination of fluorescent screen and isocon
camera have wide dynamic range but require more X-rays (higher energy or
greater intensity) to produce a satisfactory image. Therefore, there is a different
best system for each application. At this point in the development task, it appears
that a very good system able to handle most jobs would be as follows:

High Energy or High Intensity X-Ray Source
Selection of Fluorescent Screens

Isocon Camera

o © 0O o

Selection of Lenses

This setup could produce images of complex parts, and still provide the flexibility
to examine details where higher resolution is needed. Greater detail would be

achieved by a narrower field of view.

If the application requires examination of very thick parts, for example more than
5 cm of aluminum, the fluorescent screen-isocon system may require integration of
many frames to obtain adequate brightness. This would remove the advantage of
motion in real time.

19




4.2 IMAGE PROCESSING

Although the real time system described above permits examination of a part while
it is in motion, it does not provide the contrast or resolution of film methods.

linage quality may be improved considerably through image processing.

Image processing can be accomplished by two basically different approaches, video
signal processing and digital image processing. Video signal processing provides a
very rapid response to changes in an image, which is tantamount to doing real time
image enhancement. However, it is a very limited and inflexible technique.
Digital image processing, a more versatile, computer-controlled method, was
selected for this project. Digital image processing technology has advanced rapidly
in recent years because of the vast amounts of satellite (LANDSAT) data available
for land use planning and other applications. Many of these techniques are directly
applicable to radiographic image processing. The processes applicable to this study
are fundamentally of four types: noise reduction, edge enhancement, contrast

manipulation and color representation.

4.2.1 NOISE REDUCTION

A video image is composed of many adjacent lines with the intensity of each line
varying continually along its length. On the other hand, a digital image is
composed of rows and columns of picture elements (pixels), each of which has a
discrete intensity, A video signal contains a significant level of noise, producing a
grainy and confusing effect. The magnitude and distribution of the noise is
basically random, and therefore, can be reduced by averaging several images (video
frames) within a very short time. The noise level is reduced by the square root of
the number of frames averaged. If the object is stationary, a large number of
frames can be avaraged, greatly reducing the noise level, Averaging 256 frames
reduces the noise by a factor of 16; at an execution rate of 15 frames per second,
this requires only 17 seconds. In this project, all images were produced by
averaging 256 frames,

A second method of noise reduction, localized averaging, is accomplished by
computing the average of a pixel intensity with that of its neighbors. Although this
technique smoothes out the nonise, it also blurs the image, making the details

unclear. This technique is unsatisfactory for radiographic applications.
20
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4.2.2 EDGE ENHANCEMENT

Edges in an iinage may be poorly defined, particularly when there is not rnuch
contrast between an object and its surroundings. Edge enhancernent is a method of
increasing the contrast where there are edges, thus making them more visible. For
example, if a light grey object is surrounded by dark grey, edge enhancement would
make the light grey object lighter at the edge, and the surroundings darker at that
edge, unproving the contrast between the two. Digital edge enhancement
transforms the intensity of each pixel based on the intensity of its neighbors.
There are several methods of edge enhancement, each producing different results.
Three methods of edge enhanceinent have been exainined here: difference,
gradient, and Laplacian. When one of these techniques is applied to an image, we
are left with only the edges. By adding this result to the original in about a 1:2
ratio, we obtain an image whose edges have been enhanced. This has proven to
provide the most aesthetically pleasing results. Edge enhancement techniques
naturally result in an increase in noise. For this reason, it is very important to
start with the lowest noise image available before performing edge enhancement
functions. Low noise can best be achieved by averaging a large number of video

frames.

Difference

The difference edge enhancement technique is the simplest of transformations,
whereby the intensity of each pixel is replaced by the difference between its
intensity and that of an adjacent pixel. This produces an effect like casting a
shadow from one side. The technique is fast, requiring only one video frame to
obtain the difference, but increases any noise present in the image. Figure 4.2,2-1,
an example of the difference technique, was produced by adding the output to the

original in a ratio of 1:2 and displaying it with the original in a split screen format,

Gradient

The gradient of an image is its rate of change of intensity with respect to distance

in a specific direction. This is a general case of the difference technique. The
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ORIGINAL DIFFERENCE

FIGURE 4.2.2-1 DIFFERENCE EDGE ENHANCEMENT

FIGURE 4.2.2~2 GRADIENT EDGE ENHANCEMENT
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analytical solution to this problem involves finding the differential equation of
each pixel. However, an approximation to this solution may be made by performing
a convolution of a small gradient matrix about each pixel. For example,a 3 x 3

north-south gradient matrix would be:

1 1 1
1 -2 1
-1 -1 -1

The convolution can be performed in 17 video frames. The gradient results in a
shadowed edge; its direction can be varied and it is less sensitive to noise in the
image. Figure 4.2.2-2 is an example of an east gradient with a 3 x 3 convolution

matrix.

Laplacian

The Laplacian transform of an image is its rate of change of intensity with respect
to distance without regard to direction. As with the gradient technique, a inatrix
convolution can be performed as an approximation. The Laplacian transformation
being non-directional may be represented by a matrix with symmetry about the

center:

The output of the Laplacian transformation shows no shadow and amplifies noise.
An example is shown in Figure 4.2.2-3. The non-directional nature of the
Laplacian transform amplifies all edges regardless of orientation,

These edge enhancement techniques can improve the quality of an image and the
observers ability to visualize the original object, The Laplacian technique is often
the most useful, especially in complex images, but when the detail in question is
linear, as in screw threads, a gradient technique may be better.
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FIGURE 4.2.2-3 LAPLACIAN EDGE ENHANCEMENT
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FIGURE 4.2.3-1 LINEAR MAPPING IMAGE ENHANCEMENT
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FIGURE 4.c.3-¢ rRECIHE LINFAR MaPf (NG IMAGE UNHa~NLL MENT

LEVEL SLICING

FIGURE 4.,2.3-3 COLOR LEVEL SLICING
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4.2.3 CONTRAST MANIPULATION

An eight-bit digital image can produce 256 different shades of gray, but the human
eye can distinguish only about 64. An image therefore could have detail available
that the eye could not see. By contrast manipulation it is possible to stretch the
gray scale in one regime at the expense of another. For example, detail may be
brought out in the dark areas by a logarithmic rescaling, or detail in the light areas
may be brought out by an exponential rescaling.

Digital image processors perform contrast changes by means of a look-up table
translation (mapping). Thus a table with 256 entries may translate any original

level to any other chosen level.

The most useful means of modifying an image while maintaining the overall
information is linear expansion of a certain gray regime. This technique, called
piecewise linear mapping, gives the operator a nearly infinite range of contrast
modifications. Figure 4.2.3-1 shows a linear mapping of an image that lacked the
full range of intensities. Figure 4,2.3-2 shows an extreme modification where all

intensities outside the regime of interest were mapped to zero (black).

Gray level slicing is a technique where all intensities below a selected value are set
to black and all others set to white, giving a marked delineation at that intensity.
Another means of viewing the same information is through color level slicing. In
this technique the image is left intact but all intensities within a chosen regiine are
overlayed with a contrasting color. When this feature is coupled with a track ball,
joy stick or other interactive means, it is possible to bring out subtle changes in
intensity not visible to the eye. Figure 4.2.3-3 shows an example of color level
slicing.

4.2.4 COLOR REPRESENTATION
Although the human eye can differentiate only about 64 different shades of gray, it

can distinguish many times that number of shades of colors. For this reason it is
of ten advantageous to add the color dimension to the image, allowing the observer
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to see smaller changes in intensity. Pseudocolor is 4 function which assigns a
selected color to each gray level intensity, Figure 4.2.4-1 shows an example of the

pseudocolor operation.

4.2.5 SOFTWARE OPERATIONS

The Stanford Technology Corp. Model 70/E image processc: has been designed to
be very flexibie and accept all controls from a computer. STC provides a software
package, System 500, which is primarily designed for satellite data processing.
Application of the system to this task and in particular to the Prime 550 computer
required some software modification and creation of two additional image process-

ing functions.

Software Translation

The System 500 software, while written in FORTRAN IV, necessarily contained

significant machine-dependent code. This fell into four general areas: hardware

FIGURE4.2.4-1 PSEUDOCOLOR IMAGE ENHANCEMENT




drivers (discussed elsewhere), mput and output to peripherals, bit manipulation, and
program segmentation and swapping.  The large size of the System 500 package
required the program segimentation to function in a 16-bit computer. These
segments arc swapped into the computer memory as required to execute a given
process. The Prime 550 is designed around virtual memory and an entirely
different scheme for executing large programs. The program swapping features
were re:noved, and actual addresses were converted from two byte integers to four
byte integers. Other changes were handled by FORTRAN callable subroutines

supplied by Prime Computer Inc. These subroutines are described in appendix 7.
Software Additions

Two capabilities necessary for this task were missing from the System 500
software: the ability to accumulate video frames (averaging or time-smoothing),
and the ability to easily preserve the output of one operation for use in the next
operation. These two functions are described in detail in appendix 6. The first
function, subroutines DAVG and DAVGD, was implemented to average a specified
number of video frames in the processor's 16-bit accumulator, then convert to an

&-bit image.

The result of an image process exists as the cutput of a transformation. In order to
use this resultant image for further processing, this output must be stored in one of
the image planes. The function to save consists of subroutines SAVE and SAVED
and allows the result of a process to overwrite the original image or to be saved as

4 new image in another image plane.
4.3 RADIOGRAPHIC QUALITY

Radiography is a technique analogous to projecting a shadow of a transparent
object. All of the parameters affecting the sharpness of the shadow apply to
radiography: the relative size of the light source, the distance between shadow and
object and light source, smoothness of the surface, etc.
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The important features which determine radiographic quality are resolution,
sensitivity, and contrast. Silver halide film used in photographic film radiography
is very good with respect to all of these properties and the techniques necessary to
attain the highest possible quality with film are well understood. The major
drawbacks to this technique are the high labor and material costs and long flow
times.

4.3.1 PARAMETERS AFFECTING RESOLUTION

The resolution of an image is a function of many parts of the total system. One of
the key parameters is geometric unsharpness, which is dependent upon the focal
spot size of the x-ray beam and the relative distances from the object to the x-ray

source and to the screen (or film).

The focal spot size is measured by locating a lead plate with a pin hole midway
between the source and a radiographic film. It is then calculated as the size of the
image less twice the size of the pinhole. Measurements made in this manner are
summarized in Figure 4.3.1-1. As indicated, no significant change in spot size was
observed over the range of experimental conditions. The average values also agree

with the values quoted by the supplier.

The geometric unsharpness is calculated using the formula

U = Fx(1/D),

where: U = Geometric unsharpness
F = Focal spot size
t = distance from object to screen

D = distance from X-ray source to object

For this system, t = 14 cm (5.5 in.) and D = 213 cm (7 ft.). The U calculated for the
large (4.0 mm) spot is 0.26 mm and for the small (1.9 mm) spot is 0.13 mm. These
values reflect a basic limitation in the X-ray system, which affects both film and
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non-film resolution. Thus, one advantage film has over fluoroscopic systems is that

"t" can be made very small by placing the film in contact with the object.

Fluoroscopic systems and film both have inherent limitations in resolution. For
example, the image intensifier Model 22D20R is advertised to have a maximum

resolution of 0.23 mm normal and 0.18 mm high magnification.

The video portion of a real time X-ray system provides several possible sources of
resolution limitation. The most significant of these are signal-to-noise ratio,
bandwidth, and total number of raster lines. For example, normal video systems
display about 480 lines, while image processor systems usually display 512 lines
with 512 points per line. The optical coupling between the image intensifier and
video camera in this system produces a ratio of screen size to object size of 2.1 for
normal and 3.2 for high magnification. This means that the distance between
picture elements (pixels) represents 0.24 mm and 0.16 mm at the object for normal

and high magnification, respectively.

VOLTAGEs KV LARGE SPOT, mm SMALL SPOTy mm
180 4,12, 4.42 1.92
160 3.97y 3.97, 4.22 1.72
150 1.97
140 4.32, 3.87, 3.82 2.02

120 4.17, 3,67, 3.77 1.92, 2.37

100 3.97, 3.62, 3.72 1.87
80 4.07 1.82
60 4.02 1.87
40 4.02 1.92
AVERAGE 3.98 1.93
STANDARD DEVIATION 0.22 0.17
PROBABLE ERROR 0.14 o.11
ADVERTISED 4.0 1.5

FIGURE 4.3.1-1 MEASURED FOCAL SPOT SIZE FOR PHILLIPS
ELECTRONICS INSTRUMENTS: INC. MODEL MCN 321
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These three limiting factors are summarized in Figure 4.,3,1-2. It is evident that
an improvement in either geometric unsharpness or image intensifier resofution
would provide very little system improvement without a comparable change in the
other. On the other hand, the overall system performance could be improved if a
different lens coupling were used to magnify the image and provide more pixels to
depict each detail. That is, there should be several pixels (TV lines) representing
the minimum detectable detail limit of the image intensifier for maximum system _
resolution, The minimum frequency response necessary to equal the 0.18 mm |
resolution is 15 MHz at the line rate of 15,750 lines per second for standard video.
Therefore, it is necessary to purchase high quality electronics when assembling a |

real time X-ray system.

RESOLUTION FACTOR LIMITATIONS

Geometric Unsharpness 0.13 mm 0.26 mm
(small spot) (large sepot)

Image Intensifier 0.18 mm 0.23 mm
(high mag.) (normal)

Pixel Separation 0.16 mm 0.24 mm
{(high mas.) (normal)

Figure 4.3.1-2 Resolution Limitation of Prototype
System Due to X-Ray Focal Spots Image
Intensifier and Video Display

4.3.2 MEASUREMENT OF RESOLUTION

* Quality level, a measurement affected by resolution, sensitivity and contrast, is

the parameter radiographers generally use to describe the performance of an X-ray

system. The penetrameter is used for this measurement and is a piece of material
of specific thickness (2% of material being radiographed) with three holes, the
diameters of which are 1, 2, and 4 times the thickness of the penetrameter. The
penetrameter thickness used for 2.54 cm (1.0") material is 0.0508 cm (0.02"). The
quality level is expressed as the penetrameter thickness and the smallest hole size
visible, e.g., 2%-2T = .04" dia. hole in .02" thick penetrameter on material of 1"

thickness. With the system described here, using aluminum plate and aluminum
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penetrameters, results are a function of object thickness. for example, Figure
4.3.2-1 shows the quality levels of real time X-ray and image enhancement. Gray
level slicing, a method of contrast manipulation, was the method of image

enhancement used to emphasize the penetrameter holes.

ALUMINUM THICKNESS QUALITY LEVEL
REAL TIME RADIDGRAPHY IMAGE PROCESSING
3.81 cm (1:5 ) 4% - 27 2% - 2T
2.54 cm (1.0 ) 4w - 27 2% - 2T
.92 cm (.375 ) 4% - 27 4% - 2T

Figure 4.3.2-1 Penetrameter Sensitivity

4.4 RADIOGRAPHIC RECORDS

The elimination of X-ray film necessitates using an alternate method of image
storage. The requirements for such a method are: the image must be stored for a
long time, it must be easy to retrieve, it must retain the original quality of the
image, it must be able to be entered back into the imaging system, and it must

have a low cost per image,

The following types of storage methods were examined: video tape, video disc,
microfiche, digital disc and digital tape. Research into video tape and video disc
recorders determined that they were limited to recording 480 lines of video image,
whereas the image processor produced 512 lines of image. In order to use either of
these two types of recording methods, a converter would have to be used, which
would result in lost information. Also, the bandwidth of video recorders was much
lower than that required by the image processor, unless very high quality recorders
are used, Image retrieval from video tape is difficult since images have to be read
sequentially. Images stored in video form could not be entered into the image
processor and therefore could not be used to recreate the image process that leads

to the pass/fail decision.
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Images could be stored on microfiche in digital format without loss of information.

However, once an image is put on microfiche, there is no way to enter the data

back into the system.

Digital discs offer fast storage and easy retrieval, but have an extreimely high cost
per image. In contrast, digital magnetic tape has a very low cost per image.
Digital storage on tape or disc permits easy re-entry of the image into the system

and retains all information. Digital tape has moderate retrieval time.

Thus, it is felt that image storage on digital tape best meets storage requirements.
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5.0 COMPUTER-AIDED INSPECTION

One of the goals of this project has been to demonstrate a prototype computer-
aided inspection system. In the automated non-film radiographic system, the
computer controls parts positioning, records management, and the functions of an

inspection plan.

5.1 CONCEPT

The autonated system provides computer contro} of the manual functions that are
labor intensive or sensitive to human error. These primarily fall into the category
of data recording and retrieval. Examples of this are: inspection plan preparation
and dissemination, inspection results recording and retrieval, and radiograph
(image) storage and retrieval. A successful system must have certain basic
capabilities. Among these are: simple plan preparation and modification pro-
cedures, minimum input from the operator (radiographer), and maximum trace-

ability (retrieval of records, re-creation of inspection, etc.).

3.2 SOFTWARE DESIGN

The automated inspection system software design is detailed in Appendix 5. The
program, termed CAI, for computer aided inspection, has three basic functions:

inspection, planning and data retrieval.

The key to a useful computer-aided system is in the design of the software - its
flexibility and ease of operation by the user. The easier it is for the user, the more
sophisticated the software must be. This prototype system has been designed with
enough sophistjcation for demonstration purposes but would require minor improve-
ments for use in a real environment. An overview of the data base design is shown
in Figure 5.2-1. The inspection plans are actually composed of three separate
files: first, the plan main records, each containing primarily a list of test names;
second, the plan test file, containing records with the basic data for a specific test
such as motor and position parameters, special instructions for the inspector and
names of image processing functions; and third, image processing command file

with each record containing a series of image processing commands.
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PLAN DATA
S a—

PART NO.
INSPECTION

TEST N :\l

TEST NAME
OPERATOR INSTR.
MOTOR CONTROLS

IMAGE PROC. 1

IMAGE PROC.AN

IMAGE PROCESS

IMAGE PROC.
COMMAND 1

COMMAND N

RESULTS BATA

PART NO.

INSP. NAME
SERIAL NO.
INSPECTOR 1.D.
PASS/FAIL
TEST 1

TEST 2

COPY OF PLAN
PASS/FAIL
COMMENTS

TAPE NAME
IMAGE NAME
FILE NO.

HISTORICAL DATA

TAPE NAME
IMAGE 1 NAME
i

1
IMASE W NAYE

FILE 1: PLAN MAIN

CXAMPLE

FILE 23

EXAMPLE S

FILE 3t

EXAMPLE?

FILE 1¢

EXAMPLES

FILE 21
CoPY OF

EXAMPLE ¢

FILE 31

ROLANDy ASSEMBLY VERIFICATION

TEST NAE

GAS FLOW SHIM

IMAGE PROCESS NAMES

LAPLACIAN

RESULTS MAIN

ROLAND/ FINAL/SN9-153 012880135003

TEST RESULTS
PLAN AT INSPECTION

ROLAND/FINAL/SN9-153/WIRES
012680135003

TAPE

EXAMPLEs ROLAND/FINAL/SN9-153/WIRES
! 0126880135003

FIGURE 5,2-1 COMPUTER-AIDED INSPECTION DATABASE




This data base structure allows the planner to create a new plan by merely
assembling a list of tests in the order desired. The computer then accesses those
tests by name from the various files at the time the inspection is performed. As
the inspection is performed, the test results are saved (pass-fail and inspector's
comments) along with a copy of the test plan. The last file maintained by the

system is the image storage file, a cross reference of magnetic tape names, image
names, and unique inspection names.

An overview of the CAl system is shown in Figure 5.2-2.

TOP LEVEL
INITIALIZATION
INSPECTION PLANNING HISTORICAL
OPERATION FUNCTIONS RETRIEVAL
LPERFom CREATE PLAN RETRIEVE
INSPECTION IMAGE
DELETE PLAN RECREATE
INSPECTION
DISPLAY OR DISPLAY OR
PRINT PLANS PRINT RESULTS

FIGURE 5.2-2 COMPUTER-AIDED INSPECTION SYSTEM
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5.2.1 INSPECTION

The inspection function of CAI is desighed around a of data base management
system (DBMS), in this case Prime's multiple index data access system (MIDAS). A
CAI system was designed to interact with an inspector who has no knowledge of
image processing. The operator need only enter, at a keyboard, his identification

(Stamp No.), the Part No. to be inspected, name of the inspection, and the part's ‘
serial number. The computer will access a data base containing the inspection plan ‘
for that part. That plan will contain all of the necessary data to run the test: |
coordinates to position the part, functions and parameters to control the image
processor, and instructions for the inspector indicating the key inspection criteria.
The inspector then enters a pass/fail decision and any observations for future
reference. These data are then saved in the historical data file and a copy of the

image is recorded on digital magnetic tape.
An overview of the inspection function of the system is shown in Figure 5.2.1-1. *
5.2.2 PLANNING

The planning functions are, like the inspection functions, designed around a data ,
base management system. These tasks are greatly enhanced by a screen editing
capability. Screen utilities are a software package designed to allow interactive
data entry. In this case a planner sits at a CRT terminal and modifies existing
plans or creates new plans by entering data into specified fields. The data
transferred to the data base is controlled by the screen format and the application
program (software). Examples of these screens are shown in Figure 5.2.2-1.

The planning package provides the following operations:
I. Create new plan records.

2. Modify existing plan records.

3., Make new records from old.

4, Delete plan records.

5. Display or print plan or result records.
6

. Display or print lists of existing records.
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OPERATOR INPUT

©® INSPECTION NAME
©® PART NUMBER

©® SERIAL NUMBER

® INSPECTOR I.D.

|

LOCATE PLAN
GENERATE —
INSPECTION POINTS P
) FILE
;ggpgggtm e 7/mroa comm/
IMAGE
PROCESS IMAGE — 7/:RocESSOR‘/

Y

OPERATOR INPUT

PASS/FAIL
OBSERVATIONS

b

FIGURE 5.2.1-1 INSPECTION SUBSYSTEM
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5.2.3 RETRIEVAL '» i

In order that the data be of value, there must be a means of retrieval of alt data .
and re-creation of the original conditions that allowed the inspector to make a pass

or fail decision. To provide these capabilities, it is necessary to not only save the

image and results of inspection but also a copy of the inspection plan at the time of
inspection. This is necessary because of the possibility that the inspection plan ' ‘
records may be modified or deleted between the time the inspection is performed

and the time when it is recreated. These minimum capabilities have been included

in the prototype computer aided inspection system. The full details are included in h

Appendix 5.

5.3 APPLICATION TO ROLAND FINAL INSPECTION 3
LA

A test plan was made for final assembly verification of the ROLAND propulsion 4

unit, based on the evaluation of image processing techniques at each inspection
point. A summary of the optimum image processing sequences is given in Figure
5.3-1. All of the inspection points could be seen with real time X-ray, but image
processing greatly improves the operators ability to interpret the images. Full
grey scale utilization is useful at all inspection points, and can be achieved by
contrast modification. Some areas, such as those with screw threads, can be made !

sharper by edge enhancement. Missile position was controlled by the test plan.

Lead mask position and X-ray energy can be part of the plan, also. Use of the
prototype test plan provided data for flow time estimates. The inspection of each

missile should take approximately 20 minutes. Since the ROLAND missile was still
in the development stage during this project, inspection requirements may change

before full rate production is initiated. The test plan would then be changed

pry—cerre—

accordingly. . i
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INSPECTION AREA

PROCESSES PERFORMED

STC IMAGE PROCESSOR COMMANDS

5.

Inhibited Grains
0 Rings

Gas Flow Shim

Snap Ring

Igniter Wires

Nozzles

Contrast Modification
Contrast Modification

Contrast Modification
Gradient Edee Enhancement

Contrast Modification
Contrast Modification

Contrast Modification
Larlacian Edge Enhancement

Contrast Modification

Contrast Modification
Gradient Edge Enhancement

Contrast Modification

$A>SCALES
$A>PLIM(BR=40 O 170 255)i

$A>SCALES

$A>SAV>$B3

$A>SAV>S$CH

S$C>CONV(NR=3 NC=3
w=-111-1-21-1110;
$A SC>ADD(*MINMAX)?

$A $C>SAVS

$A>SCALES

$A>SCALES

$A>SCALES

$A>SAV>$BS

$A>SAV>SCS

$C>CONV(NR=3 NC=3
W=/-1-1-1-18-1-1-1-1
$A SC>ADD(*MINMAX)S

SA SC>SAVi

$A>SCALES

$A>SCALES

$A>SAV>$Bj

SA>SAV>SCS

$C>CONV(NR=3 NC=3
W=/-111-1-21-112;
$A SC>ADD(*MINMAX)3

$A SC>SAVS

$A>SCALES

Figure 5.3-1
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6.0 COST - BENEFIT

Real time X-ray radiography would be of benefit to nearly any application. The
cost and flow time can be reduced significantly compared to film radiographic
techniques. A possible cost reduction of 10:1 in high volume applications is
anticipated. Computer aided inspection would benefit the inspection of parts from

high volume production, providing a potential for even greater savings.

The final assembly verification of the ROLAND missile may be improved by a cost
reduction of about 8:1 by the implementation of real time X-ray. The capital costs
of implementation of the system described in this project are listed in Figure
6.0-1. Using these values and applying methods of investment analysis it is
possible to draw conclusions about the feasibility in a specific application. Figures
6.0-2, and 6.0-3 illustrate the investment analysis results. The assumptions used in
the analysis are as follows: 8 year depreciation, 10% tax credit, 5.4% sales tax and
24 month payback (44.5% rate of return),

This analysis predicts that the annual savings must be greater than $45,000 in order
to achieve a two year payback of the $70,000 capital investment required for real
time X-ray equipment only. The complete system, providing image processing and
computer aided inspection as well as real time radiography costs $300,000. This
expenditure could be justified if an annual cost savings of $193,000 could be

realized.




CAPITAL ;
EQUIPMENT THOUSANDS TOTAL ‘
I. Real -Time-X-Ray
i
1. X-Ray to Visible Light Conversion 44
and Camera l
i' 2. Monitor 5 y
3. Room Monitor 1 h
4. Part Manipculator 20
SUBTOTAL 70 ]
II. Image Processing and Computer Aided Inspection £
1. Prime 550 Computer with 150
1 Mbyte Memory
64 Mbyte Disk
Dual Density Tape Drive
2. Computer Interfaces for Image Processor 10
and Part Manipulator
3. Image Processor _70
230
GRAND TOTAL 300

Figure 6.0-1 Real Time X-Ray System Carpital Costs
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7.0 CONCLUSIONS AND RECOMMENDATIONS
7.1 REAL TIME X-RAY
7.1.1 EQUIPMENT

The recommended viewing system consists of a high energy X-ray source, a
selection of fluorescent screens, an isocon camera, and a selection of lenses. A
part manipulation table and remote control capability must be provided to realize
the advantages of real time radiography. If computer-aided inspection is to be
implemented, then computer control of part positioning is required. The best
image storage anc retrieval medium is digital magnetic tape for systems which
include a computer (for either image processing or computer-aided inspection).

Otherwise, a high quality video tape system is satisfactory.

7.1.2 APPLICATIONS

Real time X-ray can easily be applied to assembly configuration inspections of
large, complex parts. The assembly verification of the ROLAND missile can be
performed by non-film radiography for 80% less cost than by film methods. Other
applications, such as inspection of castings and welds, require higher resolution

than the present system can provide,
7.2 IMAGE PROCESSING

The most useful image processing technique is contrast modification. Expanding
the range of intensities will improve virtually any real time image. Edge
enhancement methods emphasize details in some of the inspection areas, and the
preferred type of edge enhancement depends upon the orientation of the detail.
Gray level slicing is an effective way to determine the parameters for contrast
modification. The pseudocolor operation is not particularly useful for this

application,
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The image processing techniques were applied to each ROLAND missile inspection
point to determine the optimum sequence for assembly verification of the missile.
Although there were no critical areas that could not be seen in real time, image
processing did improve the quality of the images. For applications in which image
processing allows the operator to see a detail that can not be seen in real time,

then image processing is a necessary part of the non-film X-ray system.
7.3 COMPUTER-AIDED INSPECTION

The computer-aided inspection scheme saves time by positioning the part and
performing the image processing sequence automatically, It also may be used for
data base management of records and storage and retrieval of images. This type of
automation is cost-effective when a computer is required for the image processing,

and when working with high volume production.
7.4 ACCOMPLISHMENTS AND RECOMMENDATIONS FOR FUTURE WORK

This project has produced a system that is capable of meeting the inspection
requirements for assembly verification of large, complex parts. Real time X-ray
will be implemented for inspection of the ROLAND missile propulsion unit, Cost
savings of $1.1 million per 10,000 missiles could be realized.

Future efforts should be directed toward expanding the applicability of non-film
radiography. Assembly of a real time system with sufficient resolution to inspect
castings and welds should be accomplished expeditiously. Another possible
application is evaluation of composites. Further development of non-film X-ray
could lead to the elimination of most film-based radiography. The potential cost
benefits of replacement of film radiography are so significant that development

continuation is strongly recommended to achieve this objective.
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* M7010: MODEL 70 I0 DRIVER PAGE 0002

%
*

OCF 7260 ENABLE INTERRUPTS
:LOAD THE INTERRUPT VECTOR

SP2INT XAC SF2INT GET ADDRESS OF INTERRUFT IN SEG4

LDA QPZINT
oTA 1660 OUTFUT IT T0 VECTOR ADDRESS REGISTER
BCNE ERR
LoL =0
STL SP2SEM
*
:SET I0CR (1) EQUAL TO i
LY
N STA 10CP,x1
:CHECK IF DEVICE IS ON
SKS 40
BCNE DOFF BRANCH TO DOFF IF DEVICE HAS NO +5 VOLTS
*
:SET UF INTERRUFT ENARLES
Lox =
LDA I0CB,*1 LOAD JOCBR(2)
OTA '360 OUTPUT IT TO CONTROL/STATUS REG
ECNE ERR
S8TA CSREG

*
:DETERHINE IF READ OR WRITE (IF NEITHER THEN MASTER CLEAR)

LDA FUNC, = LOAD FUNC
STA FNTN

ggg gRIT BRANCH T0 WRIT IF A =0
BEQ READ BRANCH TO0 READ IF A 1
JAP  NC OTHERWISE JUNP TO HASTER CLEAR

*
:URITE OFERATION (COMFUTER TO M70)

WRIT LDA COUNT., = LOAD NUMBER OF WORDS TO TRANSFER
STA INCTY
T1CA 2’8 COMPLEMENT
STA WDCTN
0TA ’360 OUTFUT 70 WC REGISTER
BCNE ERR
LDX =0 LOAD INDEX REGISTER
STX XSAV
WLOOF %ga BUFFER,%1 LOAD NEXT WORD IN RUFFER
0TA 1040 OUTFUT DATA
BCNE ERR
WAIT SF2SEM SUSPEND
SKSE 'ID?ER SKIP IF DFLG IS HIGH
EBX" LEAY
LDA WDCTAM
AlA ADD 1 TO WDCTH
STA WDCTAH
IRX INCREMENT INDEX
8TX XSAV
BLT WLOOF BRANCH IF WwDCTM < O
JMP  DONE
lREAD OFERATION (A70 TO COMFUTER)
RFAD LDA COUNT.,» LOAD NUMBER OF WORDS T0 READ
8TA INCT
TCA 2'8 COMPLEMENT
STA WDCTAM
07Aa 360 OUTFUT TO WORD COUNT REGISTER

A2-4




% N7010:

RLOOF

*
*MASTER C
ot
aC

*
:DONE RoOU
DONE

DOFF

#
:THIS ERR
ERR

*
:INTERRUP
INTERR

MODEL 70 IO DRIVER PAGE 0003
BECNE ERR

LDX =0 SET INDEX =0

STX XSAV

EO% %

5@9 1060 SEND DCMD

WAIT SP2SEM SUSPEND

8KS 1060 SKIF IF DFLG IS HIGH
?CNE INTEBR SOMETHING ELSE CAUSED INTERRUPT
NA '106 INFUT DATA

BCNE ERR

LDX XSAV

STA PRUFFER,%1 STORE IT IN BUFFER
LDA WDCTM

AlA ADD 1 TO0 WDCTHM

STA WDCTM

IRX INCREMENT INDEX

STX XSAV

BELT RLOOF BRANCH IF WwDCTM < O
JNP  DONE

LEAR OFERATION

EQU =

OCF 1160 OUTFUT MASTER CLEAR T0 m70
JMP  DONE

TINE

EQU =

LDxOCF'1 T460 DISAPLE INTERRUFPTS
INA '560 INFUT STATUS REGISTER
BCNE ERR

?EQ 10CB, *1 10CR(2)

INA 71560 INFUT VECTOR ADDRESS
BCNE ERR

?;Q 10CR, %1 I0CR(3)

INA  ’3640 INFUT WORD COUNT
BCNE ERR

TCA 2'S COMPLEMENT

S;Q IOCB el IOCB(4)

{NA 160 INFUT DMT ADDRESS
BCNE ERR

?;Q 10CR, =1 10CR(5)

INA '1060 INFUT INFUT DATA
BCNE ERR

STA I0CRB,=*1 10CR(6)

FRTN

EQU x DEVICE NOT ON'!'1 11
LDX =0

LDA =4 SET FLAG TO 4

STA I0CB,=*1 PUT IT IN I0CB(1)
JUF  DONE

OR MEANS NO READY SIGNAL ON GFIP FOR INA OR 0TA

EQU =

LDX

LDA = SET FLAG 70 2

STA IOCB.,*1 PUT IT IN I0CB(1)

FRTN

T ERROR ROUTINE

EQU = AN INTEKRUFT HAS OCCURED
.DX =0

A2-5




# R7010: MODEL 70 I0 DRIVER ) FAGE 0004

LDA =8 SET FLAG TO 8 |
§TA 1OCB,%1 PUT IT IN TOCE(1) 4
. JWP  DONE |
XDATA DEFINITION
NDCTM 0 TMOS COMFLEMENT OF COUNT
CSREG 0
ENIN 0 |
INCT 0 B
XSAV 0 ]
. DYNA IOCB(3),FUNC(3),BUFFER(3),COUNT(3) |
~ LINK ¥
N70ECE  ECB™ W7010,.10CB.4 ,
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MOTOR CONTROL SCHEMATICS
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MOTOR CONTROL SYSTEM

COMPUTER
INPUTS/QUTPUTS

MANUAL INPUT

MOTOR CONTROL
PANEL & LOGIC

TO COMPUTER

ENCODER
LOGIC

{7 CONTROL ROOM - A~ i;i
F v
{*7 VAULT v *
AC MOTOR
CONTROLLERS
A.C. POWER
ON" RELAY
D'C. AIC‘
SHAFT
MOTORS MOTORS ENCODER

A3-4
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MOTOR CONTROL PANEL & LOGIC

115 VAC
—-—-—*{

SvDhc

CONTROL PANEL

COMPUTER
MOTOR
CONTROL
DATA

6
CONUQTOR
CABLE

>

ISOLATED 28vDC

ae————————-

A3-5

50
50 ENCODER
W'ggﬁﬁ" CONDUCTOR L DATA To
CABLE COMPUTER
I
]
ENCODER
CONTROL PANEL LOGIC/ LosIC
COMPUTER INTERFACE
CONNECTOR
6 ONDUFTER
CABLES 1(4 SHIELDED
“® CABLE
o H
MOTOR CONTROL LOGIC BOARD
[ ——
50
ONDUCTOR
CABLE
MOTOR CONTROL ENCODER
TO VAULT

——— e e
- -

B O S AR

oy

Dy




| ™~

- CONTROL PANEL LOGIC/COMPUTER INTERFACE
o
50 CONDUCTOR CABLE PANEL :
) ATy ONDUCTOR
STATUS 16 C
] INDICATOR CABLES (2)
= DRIVERS
Ll
<
=
-J .
g Joy STICK h
= AMPLIFIERS & . a !
S COMPARATORS 5 .
N 3 |
- PANEL/ o ;
COMPUTER = .,
MODE ABORT ___ | S |
- > CONTROL — o
o
LOCAL/ =
REMOTE z
[& ]
o y
DIGITAL/ e
ANALOG =
CONVERTER
-
16 D — H 16 connuczon
MOTOR CABLES (2)
EOcNADr‘;’LCrT R CONTROL/ CONTROL BUS >
COMPUTER T
o INTERFACE DATA BUS >
E Jd -
% ABORT/RESET -
(&)
ar
ENCODER  |wge 3
50 CONDUCTOR CABLE LOBIC S
-
-
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CONTROL PANEL LOGIC/COMPUTER INTERFACE

MOTOR CONTROL LOGIC BOARD

MOTOR STATUS DATA§

46 CONDUCTOR
CABLES (2)

—

A.C. MOTOR LOGIC
X TABLE "5"

A.C. MOTOR LOGIC | |

Y TABLE "4~

A.C. MOTOR LOGIC
X-RAY TUBE "2"

A.C. MOTOR LOGIC
ROTATE "3"

[T T T

D.C. MOTOR DRIVE
X MASK "7"

CONTROL BUS

D.C. MOTOR DRIVE
Y MASK "6"

DATA BUS

16 CONDUCTOR
CABLES (2)

D.C. MOTOR DRIVE

X-RAY VOLTAGE "O"

D.C. MOTOR DRIVE
X-RAY CURRENT "i"

dRviRva

A3-7
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50
ONDUCTOR
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TO VAULT




APPENDIX 4

MOTOR CONTROL SOFTWARE,
LOGIC AND CODE




MOTION - MOTOR(S) CONTROL |

o

SET STATUS =0 t ‘
LOAD MOTOR NO. "

£
}
i
SET
STATUS IN REMOTE OUTPUT ABORT
-1 MODE ?
INPUT SLOT ID 1
L 1 3
STORE LOAD DIRECTION OUTPUT ‘
EED ABORT RESET
STATUS CONFIGURE WORD
| ;
OUTPUT WORD
TO REGISTER
OUTPUT

STROBE PULSE




POSIT - READ ENCODER POSITION

STROBE DATA
INTO REGISTER
STORE IN VALUE




¥ MOTION: ENTRY TO MOTOR DRIVER IN SYSTEM PAGE 0001

NOTION: ENTRY TO MOTOR DRIVER IN SYSTEM

o TR S et e <

NN RN RN NN AR AR RN RN AR ER R R LR AR AN E AR R RARR AR BN R

REAL TXHE XRAY - AUTOHATED INSPECTION SYSTER
VERSION 1.0 JUNE 1,198
BOEING AEROSPACE OUALITY ASSURANCE TECHNOLOGY

*” W K K
M 2k M e

NN N R RN R AR NN R AN NN AR E RN RN R RN R XA ARRANA N KRR

CALL MOTION(MOTORN,DIRECTION,SPEED,STATUS) |
ROTORN= O TO 7

*

%

%

™

*

¥

*

*

*

*

*

*

*

%

* .

% IF BIT 1 SEY THEN ISSUE ABRORY !
] * IF BIT 1 AND BIT 2 SET THEN ISSUE ABORT RESET 2

: 1100 IS SLOT ID INQUERY

: DIRECTION

* 0 =ONE WAY

*

: 1 =THE OTHER WAY

: SPEED

: 0 THRU :177 (RUST BE >= :20 FOR ROTOR 1O GO ON)

: STATUS

* 0= 0K

% 1= NOT IN RENOTE

: 2= NO READY SIGNAL ON GPIR

*

] *CALLED BY: F‘OSINT. BOTOR * b

* #FUNCTION: ROVE A MOTOR *

: *WRITTEN IN ASSEMBLY LANGUAGE %

DYNT MOTION
SEG
END




] POSIT:  ENTRY FOR ENCODER READOUT  PAGE 0001

POSIT:  ENTRY FOR ENCODER READOUT
RN RN RN N NN RN NN AN RN R NN R RN RNEH AR ARRRRE R

REAL IIHE XRAY - AUTOHATED INSPECTION SYSTEM
VERSION 1.0 JUNE 980
BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

RN R RN RN RN RN RN NN RN AN AERE AN R A AN NN AR A X
CALL POSIT(ENCODERN,VALUE,STATUS) 290AY1980

XK W K ke K
WM e I

ENCODERWM 0 TO 7 FOR THE MOTORS :
;gogrlf REQUEST FOR SLOT 1D, MHICH IS RETURNED |
IF BIT 1 (ASB) 1S SEY THEN CLEAR THE ENCODER .
VALUE= THE RETURNED VALUE FROM THE ENCODER i

(UNLESS A REQUEST WAS MADE FOR SLOT 1ID)

A GOOD READ
NOT IN REMOTE RODE
2 = NO READY SIGNAL ON GPIB

*CALLED BY: POSINYT AND PIAG AND MOTOR %
*FUNCTION: READ POSITION OF ENCODER *
*MRITTEN IN ASSEMBLY LANGUAGE *
DYNT POSIT

SEG

END

STATUS= 0
1

E e M Sic M AN K e 256 3k o K DK dic ik sk st ¢ aic K aje M e MK akc M B e e MK e M NC

—— . ) L . _ o .
sk’ itashivinniibdiinebet i e 0 WRRERET Ls WAWT I




APPENDIX 35

COMPUTER-AIDED INSPECTION SOFTWARE.
LOGIC AND CODE




Al - AUTOMATED INSPECTION (TOP LEVEL)

e PCOM ®RTCOM I
e PTCOM o TCOM 5
® RCOM

 SYSCOM> CRTCTRL

B
/ INITIAL \

QOPEN FILES )

10/ GruncT _ \

—+{ GET FUNCTION
FROM OPERATOR

YES

o?

Y B |

20/ 1nsp\ 30/ pan _ \ 4o/ RER _\

PERFORM PLANNING RETRIEVE
INSPECTION FUNCTIONS HISTORY
[ 1. ' |

I i B

N14?0;??

YES

950/ CLOSEM  \

< CLOSE FILES/\4
1000
EXIT

A5-2

N . s . LI 3 N M s,
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APDAT - APPEND DATE TO KEYWORD

ARGUMENTS: 2

e STRING: KEY
® INTEGER: LENGTH

®SYSCOM>ASKEYS

/ DATESA \

i 4
GET DATE )
/ TIMEsA _ \
< GET TIME )
/  RMNAB

REMOVE
QONALPHA CHAR)

/\




CLOALL - CLOSE ALLOPEN CHANNELS
ARGUMENTS:  NONE

4

I INSERT

® SYSCOM> ASKEYS

- DO 62

CLOSSA  \

CLOSE CHANNEL

|
|
|
|
|
|




® INTEGER: ERROR

ARGUMENTS: 1

JON3LSIXI
04 %JI3HD

\J/

J3INNYHY
N33yJs 35072

A5-5

YONY3 SYTIW T
139vSSIM

T006

SASY <HOISAS
N WIVd <HOISAS @)

CNEWC - CREATE NEW IMAGE PROCESSOR COMMAND

H03D @

St——

LY3SNI

©




1
ERROR

CNEWP - CREATE NEW PLAN
ARGUMENTS 2
® INTEGER:

AUWING ¥ ILVIWD

SAInev w0ISASe)
NeHUVd <HOISAS ¢

wodd @




© INTEGER: ERROR

ARGUMENTS: 1

au0J3y 3M01S
QUoI3IY MIN
3L avol

CNEWT - CREATE NEW TEST ENTRY

SAINSYH0ISAS @
N° YD <HOJSAS o
WOLd

)




CRPKEY - CREATE PLAN KEYWORD

ARGUMENTS: 10
@ STRING:  1ST LINE OF TEXT ’

® INTEGER: LENGTH OF 1ST LINE N
® STRING: 2ND LINE OF TEXT -
] @ INTEGER:s LENGTH OF 2ND LINE :
@ STRING:  3RD LINE OF TEXT

® INTEGER: LENGTH OF 3RD LINE

@ STRING:  4TH LINE OF TEXT

® INTEGER: LENGTH OF 4TH LINE :

® STRING:  KEYWORD |

® INTEGER: LENGTH OF KEYWORD -

e e ———
e

o e

FIND LENGTH
OF KEY
STORE “/" IN KEY,

v

FIND LENGTH OF
2ND LINE

FIND LENGTH
OF 1ST LINE

JNSERT
SYSCOM> ASKEYS
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ARGUMENTS: 2

o INTEGER: TEST SEQUENCE NO.
@ STRING: RESULTS KEYWORD b

s

INSERT t

® PTCOM @ RTCOM
® RCOM e TCOM

1’

|

]

CRTRES - CREATE A TEST RESULTS RECORD j
i

i

ZFIL

ZERO THE RECORD

/v \
MOVE TEST PLAN
T0 RESULTS
/ ZMVD  \ \
STORE IMAGE INFO
IN RESULTS
RECORD 1
E
VD \ j
STO IMAGE INFO
KEYWORD
/  mwvp o\

STORE. TAPE NAME
AND NUMBER




DBPRM - INSERT DATA BASE PARAMETERS
ARGUMENTS:  NONE

,
|
i

INSERT

¢ PCOM @ RCOM
® PTCOM @ RTCOM

* TCOM !
1 £
VAR

<\5NSERT "PLAN"

1
[N\

SERT "PLANTEST'

)

INSERT
"INSP, RESULTS"

/\

PO PO Aot * T Nt A A VN

N

INSERT "INS
TEST RESULTS"

\‘\~./ ‘\\\,,

N

N )

znv 4

INSERT "TAPE" ﬁ

| {
/o \

INSERT "COMMANDS"
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DINSP - DO THE INSPECTION PER PLAN
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—— e e .

DLTC - DELETE IMAGE PROCESSOR COMMAND

ARGUMENTS: 1 |
e INTEGER:  ERROR ¥

l' P
i !

INSERT

o CCOM
®SYSCOM> PARM.K

10/ MESSAGE :

WHAT IS
COMMAND NAME?

MESSAGE :

COMMAND
NOT FOUND
MESSAGE :
MIDAS ERROR
9010 T

MESSAGE :
MIDAS ERROR

|
30/ MESSAGE :
DELETED
]

UL e T

VES /  DMORE  \
—*'& MORE? }
NO

A5-13




® INTEGER:s ERROR

DLTP - DELETE A PLAN
ARGUMENTS: 1

A" SADIG0ISAS ©
SADIGY -NOISAS @
W WV HOISAS ©

WOdd ©

——
ANISNI

@




DLTR - DELETE RESULTS

ARGUMENTS: 1
® [INTEGER: ERROR

9

WSSAGE
"DELETE
RESULTS
FORB IDDEN"

6

DMORE - DO YOU WANT TO DO MORE ?

ARGUMENTS: 1
e LOGICAL: MORE

3

SYSCOM>A$KEYS

]

/  YSNOSA

&=




DLTT - DELETE TEST PLAN

ARGUMENTS: 1
® INTEGER: ERROR

e PTCOM
® SYSCOM> PARM.K

MESSAGE :
TEST NAME?

ACCEPT NAME

8004
MESSAGE:

TEST PROC.
NOT FOUND

MIDAS ERROR

MIDAS ERROR

30 /MESSAGE:
DELETED

1
/  DMORE __ \

& DO MORE? )

it

T




DSPLD - DISPLAY OR PRINT PLAN AND RESULT DATA

ARGUMENTS: 1

¢ INTEGER: ERROR

S

GDFNCT

X

GET DISPLAY
FUNCTION

~\

400/

Y Y
100/ pspp 200/ "psppT  \ | 300/  DSPR
DISPLAY DISPLAY DISPLAY
MAIN PLAN PLAN TEST MAIN RESULTS
DSPRT \ [sog/  bpspT \ [60g/ usnx \

DISPLAY
TEST RESULTS /

\

< DISPLAY TAPE?

y y

y

< LIST INDEX)

y

/  sPoLIT

PRINT

THE RESULTS

e

/

A5-17




REPORT CHANNEL

DSPP - DISPLAY MAIN PLAN
ARGUMENTS: 1
® INTEGER:

NIVOV Aut

)

NI4 IS0V

v$S01)

0066

SADISYIISAC 9
N HEVd <H0ISASe]
K0J1d ® HOJd @

———
LY3SNI

@




SPOOL CHANNEL

1

©® INTEGER:

DSPPT - DISPLAY ONE TEST PLAN
ARGUMENTS 3

qQomAId 30
H19N3 139

AVISIA/INIYd

SADISY HOISAS @
N°HYYd <HOISAS @
- WOdid @

A5-19




AD=-A098 658 BOEING AEROSPACE CO SEAVTLE WA F/6 13/8
LOw COST HIGH VOLUME RADIOGRAPHIC INSPECTION, (U)
JAN 81 N M LOWRY: H J ABPLANALP, J M TANKE DAAK“O-?Q-C-O!Q'I
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DSPR - DISPLAY RESULTS

ARGUMENTS
©® INTEGER1

1

REPORT CHANNEL

\ QOsE FiE /

PRINT/DISFLAY

T e T a I  inak ks e i Ut i e > oni




DSPPT - DISPLAY ONE TEST PLAN

©® INTEGER: SPOOL CHANNEL

ARGUMENTS: 1

SATASY HOISAS @
N WYV <HOJSAS @
HOJ1d

A5-19




DSPRT -~ DISPLAY RESULTS OF ONE TEST

ARGUMENTS: 1
©® INTEGER: SPOOL CHANNEL

MIDAS ERROR

PTERR =
@

PRINT/DISPLAY

INSERT

o RCOM
@ SYSCOM> PARM. K
@ SYSCOM>ASKEYS
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SPOOL FILE CHANNEL

a
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ARGUMENTS &
@ INTEGER:

DSPT - DISPLAY TAPE DATA
1

14 NANIS
N3d0

$N3d0A
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FREECH - RETURN THE NUMBER OF AVAILABLE
PRIMOS CHANNELS

ARGUMENTS: 2

® INTEGER: FREE CHANNELS REQUESTED
o INTEGER: ARRAY SIZE

&

INSERT

® SYSCOM>KEYS .F
#SYSCOM> ERRD.F

- -

DO “ICH"

UNITSA

YES
IN USE? >

- -

ERROR = 41

A5-23




GDFNCT - GET DISPLAY FUNCTION

ARGUMENTS: 3

©® INTEGER: MENU

©® INTEGER: SPOOL CHANNEL NUMBER
@ INTEGER: SPOOL FILE NAME

INSERT
"MAILSTOP"

REMOVE
NON-ALPHA CHAR.

B N LA

e K g s iy a0 40 L A 1T

JUSEEL
SYSCOM> ASKEYS

:




GFUNCT - GET FUNCTION, MAIN MENU
GPFNCT - GET PLAN FUNCTION
GRFNCT - GET RETRIEVAL FUNCTION

ARGUMENTS: 1
o INTEGER: MENU

‘ PRINT/DISPLAY
MENU
ACCEPT
OPERATORS
CHOICE
No

YES

A5-25
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GIIN - GET INSPECTOR INPUT

ARGUMENTS: 5

@ STRING: INSPECTOR I.D.

® STRING:  SERIAL NUMBER

® LOGICAL: EQUIP. INIT. FLAG
' © LOGICAL: DEFAULT PLAN FLAG
i @ INTEGER: ERROR CODE

MANDATORY

MESSAGEs
SERIAL NO.

g 8 8 2
US - )
¥ s ot
9= 2 2 9
3 - = S

UBSA

MS|
GET INSPECTOR ID

A5-26
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GPLNM - GET PLAN RECORD

ARGUMENTS: 4

o INTEGER: PART NO.

o INTEGER: TEST ID

o LOGICAL: DEFAULT PLAN
® INTEGER: ERROR

s

INSERT

© PCOM I
® SYSCOM> PARM.K
® SYSCOM> ASKEYS

]
/  CRPKEY  \

QREATE xsvwony

9200

|
10/ zZFIL \ / _zwn \

YES NO
ﬁm HE monﬂ‘%xutw

9100
/ YSNOSA  \

NOT FOUND»USE
DEFAULT PLAN

/  NExTs  \

FIND THE RECORD

9900
MESSAGE:
MIDAS ERROR

/  REcycL  \

‘*_/\ TRY AGAIN )




GPTST - GET A TEST PLAN
ARGUMENTS: 2

e INTEGER: TEST NO.
® INTEGER: ERROR

INSERT
®PCOM ®PTCOM
®SYSCOM> PARM. K
l 1002
10/ NEXTS  \ vES / MESSAGE:
FIND TEST CALLING
®’< RECORD RECYCLE
/ RECYCL \

5
PRINT/DISPLAY TRY AGAIN
TEXT

9900 NESSAGE.
NOT IN
DATA BASE

MESSAGE:
MIDAS ERROR




- SR - L T e T e —
SR - R e e e :;..-!:lw.[.l.vbt L

1
ERROR
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14 1S3L
SLINS3Y N340

ARGUMENTS:
® INTEGER:

14 WWN J°SAIN<HOISAS®
S1INS3Y¥ N3do WodLe

HOJL¥ e HODLde®
\__N3doA /oy WOdYe WOdde

||
E ‘ 1

L8043
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INITAL - SET UP TERMINAL CODES AND OPEN DATA BASE FILES




INSP - PERFORM AN INSPECTION

ARGUMENTS: 2
LOGICAL: EQUIPMENT
INTEGER: ERROR

-

19/ GLIN\
’-—‘QEI;INSP. INPUT

ERROR? YES

i

GPLNM

GET PLAN RECO?

1000

/  DINsP \
DO THE
INSPECTION
100
ERROR?

/ _ DMORE \

=,

YES NO

A5-30
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INTAP

EQUIPMENT INIT. FLAG
IN USE FLAG

3
EQUIP.
ERROR

@ INTEGERS
©® INTEGERs

ARGUMENTS 3
©® INTEGER:

¢

AN 0L
s34 40
*ON "2V

S3A

3ISNOJSIY
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INTAP - INITIALIZE TAPE (CONT'D)
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INTIP - INITIALIZE THE IMAGE PROCESSOR

ARGUMENTS: 1
® INTEGER: ERROR

VERIFY IMAGE
PROCESSOR
IS ON

/ MR\

LOAD SYSTEM
500 COMMON

/ ICLEAN \
QNITIAL CLEAN)
OF IMAGE
DIRECTORY
/ oMo\

TURN ON
THE CAMERA

AS-33




1l
ERROR

INTMOT - INITIALIZE MOTORS
ARGUMENTS 3
® INTEGERs

44010W ¥

oKL S)

lllllll

SI ND11150d
SAYS HIINNGD

139VYSSI




LISTIX - LIST KEY NAMES BY INDEX

SPOOL CHANNEL NUMBER

ARGUMENTS: 1
© INTEGER?

T TR T T L TR T




ARGUMENTS: 1
@ INTEGER: ERROR

W WV <HOISAS®)
SATNSY <HDISAS ®) i
WodO o

MDFYC - MODIFY IMAGE PROCESSOR COMMAND




MDFYP - MODIFY PLAN
MKFMC - MAKE IMAGE COMMAND FROM OLD
MKFMP - MAKE FROM PLAN '

MKFMT - MAKE FROM TEST
ARGUMENTS: 1
o INTEGER: ERROR

RVINSP - RECREATE AN INSPECTION

ARGUMENTS:z NONE

SVIMD - SAVE IMAGE ON DISK

ARGUMENTS: 1
o STRING: NAME

MDEY

MKFMC
MKFMp
MKFMT
RVINSP
SVIMD

i
MESSAGE :
NOT
IMPLEMENTED

A5-37
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1

@ INTEGERs ERROR

ARGUMENTS ¢

MDFYT - MODIFY TEST PROCEDURE
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MOTOR - CONTROL MOTION OF A MOTOR

ARGUMENTS: 4

® INTEGER: MOTOR NUMBER

® INTEGER: MOTOR SPEED

® INTEGER: POSITION
® INTEGER: ERROR

SPID ERROR

MESSAGE

GET CNCODER
POSLTION

CONTROL IN

MESSAGE

GET ENCODER
POSITION
STOP MOTOR

SET ENCOTER
POSITION

CALCULATE
ENCODER COUNTS

T8 MOVE (DIFF)




MOVTAP - VERIFY AND MOVE TAPE

—-

FILE NO. TO POSITION TAPE

~Zx
[=]

m &
[«4

mZ W
-8 v 2 =
[T, S« < 4
= L W
mwss
sEl
20 z
[L. o e
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PLAN - MAIN PLANNING ROUTINE




PMOT - POSITION MOTORS

ARGUMENTS: NONE

5/ MOTOR
QRN MOTOR on}

MOTOR S
ERROF?EED




POSINT - POSITION MOTOR & INITIALIZE ENCODER

2
ENCODER
ERROR

® INTEGER:
® INTEGER:

ARGUMENTS

().

SALvLs ¥3200N3
139

YOLOW FHL dOLS
\__Noriow _ Jog

SALVLS
HIAOON3 139




RETR - RETRIEVE HISTORICAL RECORD

ARGUMENTS:

INTEGER:
LOGICAL:

ERROR

EQUIPMENT

1 THRU 3
/ INTIP  \
INITIALIZE
IMAGE PROCESS
15
MESSAGE :
ERROR IN
ERROR? INTTIALIZ ING
IMAGE PROC.
100 ¥ 200 ¥ [ 300 ) 40 ¥
/ rRviMe  \ | /  RvisT \ / RvINsP \ |/ DSPR '\
RETRIEVE IMAGE RECREATE ONE RECREATE DISPLAY
< ) TEST RESULT QAN INSPECTION MAIN RESULTS
500 Y 600 | 700
/ BSPRT  \ / DSPT  \ /  LISTIX  \

DISPLAY

( TEST RESULTS)

DISPLAY
TAPE RECORD

& LIST INDEX)
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RMNAB - REMOVE NON-ALPAHBETICAL CHARACTERS

ARGUMENTS: 2

TEXT

® INTEGER: NO. OF CHARACTERS

® STRING:

H314NE 34018
VSHULSH

od

H313VHVHI
3HL 3H01S

VYSHH W

Ton
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B T

4°SADI <HOISAS @
SAINSV<HOISAS ©

LYISNI
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RVIMG - RETRIEVE AN IMAGE
ARGUMENTS:  NONE

NI4 WL IS0V

AY¥OL 3810
39WI v
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CGArN

vivgq

JLL B ]

Y/

ELL

CH0LVA 14D 139

I NS [
139¥SSM
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RVIST - RECREATE ONE TEST RESULT

ARGUMENTS: NONE

CLEAR I1MAGE
DIRECTORY

INSERT
RTCOM o CCM

Tom

O 5YSCNM ANKLYS

CONTINUED ON
NEXT PAGE

:




RVTST - RECREATE ONE TEST RESULT (CONT'D)

e
Syl

sviat

)
(©
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SPOLIT - SPOOL RETRIEVAL INFORMATION

ARGUMENTS: 2
o INTEGER: SPOOL CHANNEL
® STRING: SPOOL FILE NAME

INSERT

® SYSCOM> ASKEYS
®SYSCOM> KEYS .F
® SYSCOM> PARM. K

FREIECH -\

LOCATE
FREE CHANNELS

/ CLOS$A
CLOSE SPOOL
FILE NAME

/ $PO0L$ \

PRINT (SPOOL
HISTORY DATA

MESSAGE'
ERROR? ERROR IN
SPOOLING

100/ pELES  \

<ELETE SPOOL
FILE NAME

150

vee [ MESSAGES
ERRORTD>—55/ ERROR IN
DELETING
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SVIMT - SAVE IMAGE ON TAPE z

ARGUMENTS: 1
] ® STRING: SYSTEM IMAGE NAME

INSERT
®RTCOM © TCOM
® SYSCOM>ASKEYS y
[\ :
» Qtive IMAGE NA:E) 4
— _.
TNFL=
TNFL+1
TFCNT=
TFCNT+1
/ N
MOVE
COMMAND LINE
[
/  zwp \
QVE SYSTEM NAME
/  PACK \
REMOVE ILLEGAL
CHARACTERS
|
/oMo |\
SAVE IMAGE
ON TAPE
A5-51




SVMRES - SAVE RESULTS - MAIN RECORD

ARGUMENTS: 1
® INTEGER: ERROR

=S

INSERT

e RCOM ® PCOM
® SYSCOM>PARM, K

|
/zFIL \

ZERO RECORD
L
CRPKEY

<;iREATE KEYWORf/)

APDAT

<\\ ADD DATE
9010

ADDi$ \ MESSAGE

<;ffMAIN RESULTS MIDAS ERROR

- DO "PNT

9060
ADD1S -
/ \ \L7 /MESSAGE

]

]

]

1

1

i

' ADD SECONDARY MIDAS ERROR
: R
1

t

1

]

1

RESULTS




5
DEFAULT
NO TAPE
LooP
RTKEY
ERROR

® LOGICAL:
® LOGICAL:
® INTEGER?:
©® INTEGER:
® INTEGER:

ARGUMENTS 3

SVRES - SAVE RESULTS OF INSPECTION

¥0SSI00N4
3zii191Q

¥$507)

SAINSVHODSAS @
WOlLH @ HODY e

1HISNI

©

w e et e~
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SVTAPR - SAVE THE TAPE RECORD (MIDAS)

ARGUMENTS: 1
o INTEGER: ERROR

INSERT

]

o TCOM
® SYSCOM>PARM.K

0/7 Locks  \ oL

LOCK DATA BASE
FOR EDITING

/  UPDATS X SSAGE:
< UPDATE DATA MIDAS ERROR
9210
ADD1s A MESSAGE3
an TAPE RECORD MIDAS ERRO




SVISIR - SAVE TEST RESULTS !
ARGUMENTS: 2 ¥
® INTEGER: Key '
® INTEGER:  ERRoR

INSERT

®RCOM e TCoM
® SYSCOM>PARM. K

PUT TEST RESULTS
IN DATA BASE

S e
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PCOM: COMMON FILE FOR PLAN DATA-BASE. PAGE 000t

PCOM: COMMON FILE FOR FLAN DATA-BASE.
RN N RN N RN RN NN NN AN AN RN AN RN NN AR RARRI AR

% *
* REAL TIHE XRAY - AUTOMATED INSPECTION SYSTEM ¥
* VERSION 1.0 JUNE 1,1980 *
L BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY *
% *
RN A NN NN AN RN AN AR R A RN N R AR NANRRINRRRN

INTEGER PSZU FSZB FNWT

FARARETER F 10 /% No. OF WORDS IN TEST NAME

PARANETER PSZH 10xPNWT+21 /% PLAN RECORD SIZE IN WORDS

FARARETER FSZB=FS2ZN%2 /% FLAN RECORD SIZE IN BYTES

INTEGER FREC(FSZW) /% FLAN RECORD

INTEGER FEN(10) /% FLAN PART N

INTEGER PIN(10) /2 " INSPECTION NANE

INTEGER FRT /% " No. TESTS

INTEGER PTNO1(PNWT) /% TEST 01 NANE

INTEGER PINO2(FNMT) /% TEST 02 NARE

INTEGER PTNO3(PNWT) /% TEST 03 NAME

INTEGER FINO4A(FNNT) /% TEST 04 NAME

INTEGER PTNOS(PNWT) /% TEST 035 NAME

INTEGER FTNOS(PNNT) /% TEST 06 NARME

INTEGER PTNO7(FNWT) /% TEST 07 NAMNE

INTEGER FTNOB(FNNT) /% TEST 08 NAME

INTEGER PTNO9(FNWT) /% TEST 09 NANE

INTEGER FTNIOGC(FNWT) /% TEST 10 NAME

FRINARY KEY: CONDENSATION OF PART-NUMBER AND INSFECTION NAME
WITH / SEPARATING THENM. 30 CHARACTERS LONSG.
SECONDARY KEY: TEST NAMES.

EQUIVALENCE (FREC(1), FFN) /% FLAN FART No.
EQUIVALENCE (PREC(11), PIN) /% " INSPECTION NAME
QUIVALENCE (PREC(21), FNT) /% " No. TESTS
EQUIVALENCE (PREC(22), PTNO1) /% TEST 01 NAM
EQUIVALENCE (FREC(32), FTINO2) /% TESY 02 NAME
EQUIVALENCE (PREC(42), PTNOJ) /% TEST 03 NAME
EQUIVALENCE (FREC(52), FTINO4) /% TEST 04 NAME
EQUIVALENCE (PREC(62), PTNOS) /% TEST 03 NANE
ERQUIVALENCE (FREC(72), FPINDS) /% TEST 06 NAME
EQUIVALENCE (PREC(82), PTNO?7) /% TEST 07 NAME
EQUIVALENCE (FREC(92), FTNO8) /% TEST 08 NAME
EQUIVALENCE (PREC(102), PTNO9) /% TEST 09 NANE
EQUIVALENCE (FREC(112), FTNiO) /% TEST 10 NAME
DATA-RASE NAME AND AIDAS INDEX FOINTER ARRAY

INTEGER PLNAMC(14) /% PLAN DATA FILE NAME
INTEGER FLLEN /% NARE LENGTH

INTEGER PCHN /% CHAN. TO DATA BASGE FILE
INTEGER FLARR(14) /% MIDAS INFO ARRAY

INTEGER PLERR /% NIDAS ERROR CODE
EQUIVALENCE (FLARR,FLERR)

COMMON /PCON/ PREC,PLNAM,PLLEN,PCHN,PLARR
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FAGE 0001

FICOM: FLAN TEST COMMON FILE
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C FTCOM: PLAN TEST COMMON FILE PAaGE 0002
EQUIVALENCE (PTREC(299),PNXC) /x CODE FOR NEXT OPERATION
EQUIVALENCE (PTREC(300),PIPD) /% IMAGE PROCESS D
EQUIVALENCE (PTREC(340),PNXD) /% CODE FOR NEXT OPERATION
EQUIVALENCE (FTREC(341).FIPE) /% IMAGE FROCESS E
EQUIVALENCE (PTREC(381),PNXE) /% CODE FOR NEXT OPERATION
EQUIVALENCE (FTREC(382),FIPF) /% IMAGE FROCESS F
EQUIVALENCE (PTREC(422).PNXF) /% CODE FOR NEXT OPERATION
EQUIVALENCE (FTREC(423),FIPG) /% IMAGE PROCESS G
EQUIVALENCE (PTREC(463),PNXG) /* CODE FOR NEXT OPERATION
EQUIVALENCE (FTREC(464),PIPH) /¥ IMAGE FPROCESS H

c EQUIVALENCE (PTREC(S504).PNXH) /% CODE FOR NEXT OPERATION

C  DATA-BASE NAME AND M1DAS INDEX POINTER ARRAY
INTEGER PTNANM(14) PLAN TEST DATA FILE NANE
INTEGER FTLEN /* NARE LENGTH
INTEGER PTCHN /% CHAN. TO DATA BASE FILE
INTEGER FTARR(14) /% NIDAS INFO ARRAY
INTEGER PTERR /% NIDAS ERROR CODE

EQUIVALENCE (FTARK.FTERR)
COMMON /PTCON/ PTREC,PTNAM.PTLEN,PTCHN.PTARR




QAOOIOOIOICIOOO

lorforlor gl

o0

CCOM: COMMAND LIBRARY COMMON FILE

CCOM: COMMAND LIBRARY COMMON FILE

PAGE 0001

LR L2 SR R R R 22 R s R 2222222222222 RS2 222 2222

#*

REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
VERSION 1.0 JUNE 1,1980

*
*
x BOEING AEROSFACE QUALI
*
*

(I s s I 22222 I s 22222223222 2222221

INTEGER CNFROC,CNWI.CSZW,CS2P
FARARETER CNFROC=10

PARAMETER CNWI=40

FARAMETER CSZW=CNPROCXCNWI+10
PARAMETER CSZB=CSIW%2

INTEGER CREC(CSZW)

%
*

8 *
TY ASSURANCE TECHNOLOGY :
*

/% NO. OF FROCESSE
/% NO. OF WORDS PE
/% NO. OF WORDS PE

OR THI
ROCESS LINE
ECORD

/% NO. OF BYTES P EC

INTEGER CNAM(1D) /xCONMAND NAME
INTEGER PROC1(CNMI) /% FIRST PROCESS CONMAND LINE
INTEGER FROC2(CNWI) /% 2ND FROCESS COMMAND LINE
INTEGER PROC3I(CNWI) /% JRD PROCESS COMMAND LINE
INTEGER FROCA(CNWI) /% 4TH FROCESS COMMAND LINE
INTEGER PROCS(CNWI) /% STH PROCESS COMMAND LINE
INTEGER PROCA(CNWNI) /% ATH PROCESS COMMAND LINE
INTEGER FROC7(CNWI) /% 7TH PROCESS COMMAND LINE
INTEGER FROCB(CNWI) /% 8TH PROCESS COMMAND LINE
INTEGER PROC9(CNMI) /% 9TH PROCESS COMMAND LINE
INTEGER FROCIO(CNWI) /%10TH PROCESS COMMAND LINE
FRIMARY KEY = CNAM (fst. ELEMENT, 20 CHAR.)
SECONDARY KEY = NONE.
EQUIVALENCE (CREC(1), CNAM) /% COMMAND NARE
EQUIVALENCE (CREC(11), PROC1) /% FIRST PROCESS COMNAND LINE
EQUIVALENCE (CREC(51), FPROC2) /% 2ND PROCESS COMMAND LINE
EQUIVALENCE (CREC(91), PROC3) /7% 3RD PROCESS COMMAND LINE
EQUIVALENCE (CREC(131), FROC4) /% 4TH PROCESS COMMAND LINE
EQUIVALENCE (CREC(171), PROCS) /% GTH PROCESS COMMAND LINE
EQUIVALENCE (CREC(211), FPROCS) /% 6TH FROCESS COMMAND LINE
EQUIVALENCE (CREC(251), PROC?) /% 7TH PROCESS COMMAND LINE
EQUIVALENCE (CREC(291), FROCB) /% BTH PROCESS COMMAND LINE
EQUIVALENCE (CREC(331), PROCY) /% 9TH PROCESS COMNAND LINE
EQUIVALENCE (CREC(371), FROC1OD) /% 10TH FROCESS COMMAND LINE
DATA-PASE NAME AND MIDAS INDEX FOINTER ARRAY
INTEGER CNNAN(164) /% COMMAND DATA FILE NAME
INTEGER CLEN /% NARE LENGTH
INTEGER CCHN /% CHAN. TO DATA BASE FILE
INTEGER CARR(14) /% AIDAS INFO ARRAY
INTEGER CERR /% NIDAS ERROR CODE
EQUIVALENCE (CARK,CERR)
COMNMON /CCOM/ CREC,CNNAM,CLEN,CCHN.CARR

S %OHHQND




C RCOM: COMMON FILE FOR RESULTS DATA-BASE FAGE 0001

E RCOM: COMMON FILE FOR RESULTS DATA-BASE.
C ERE RN NN RN RN R RN EE RN RN NN NN A R AR AR AR AR AR NN RN RARRAR
c ] *
c * REAL TIME XRAY - AUTOMATED INSPECTION SYSTERM *
C * VERSION 1.0 JUNE 1,1980 %
E S BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY :
*
C RN NN RN NN AN NN AN NN NN AN A A AR AR RN AL AR ERRENEANEE
c
INTEGER RSZH RSZE,RNWT,RNT
PARAMRETER RNT=10 /* No. TESTS
PARARETER RNUT 25 /% No. OF WORDS TEST NAME
PARAMETER RSZW=RNTXRNWT+42 /% RESULTS RECORD SIZE IN WORDS
FARAMETER RSZR=RSZWx%2 /% RESULTS RECORD SIZ2E IN BRYTES
INTEGER RREC(KSZW) /% RESULTS RECORD
INTEGER RFN(1D) /% RESULTS FART No.
INTEGER RIN(10) /% INSPECTION NANME
INTEGER RSNO(10) /% SERIAL No.
INTEGER RIID(3) /% INSPECTOR’S ID
INTEGER RDAT1(6) /% DATE-TINE
INTEGER RPF /% PASS-FAIL CODE
INTEGER RTNO1(RNWT) /% TEST 01 NAME
INTEGER RTNOZ(RNWT) /% TEST 02 NAME
INTEGER RTNO3(RNMT) /% TEST 03 NAME
INTEGER RTNO4(RNWT) /% TEST 04 NAME
INTEGER RTINOS(RNWT) /% TEST 05 NAAME
INTEGER RTNO&(RNWT) /% TEST Q6 NANME
INTEGER RTNO7(RNKT) /¥ TEST 07 NARE
INTEGER RTNOB(RNWT) /% TEST 08 NAME
INTEGER RTINO9(RNNT) /% TEST 09 NAME
c INTEGER RTN10(RNWT) /7% TEST 10 NAME
C  FRIMARY KEY: CONDENSAT]ON OF FART-NUMBER, INSP NARE, & SERIAL NO.
c SEPARATED BY "/". 40 CHARACTERS LONG.
E SECONDARY KEY: TEST NAMES
c
EQUIVALENCE (RREC(1),  RPN) /% RESULTS PART No.
EQUIVALENCE (RREC(11), RIN) /% INSPECTION NANE
EQUIVALENCE (RREC(21)., RSNQ) /% SERIAL No.
EQUIVALENCE (RREC(31), RIID) /% INSPECTOR'S ID
EQUIVALENCE (RREC(36), RDATI) /¥ DATE-TIAE
EQUIVALENCE (RREC(42), RPF) /% PASS-FAIL CODE
EQUIVALENCE (RREC(43), KINOI1) /% TEST 01 NAME
EQUIVALENCE (RREC(48), RTNO2) /% TEST 02 NAME
EQUIVALENCE (RREC(93), RTNO3) /% TEST 03 NAME
EQUIVALENCE (RREC(118), RTNO4) /% TEST NANE
EQUIVALENCE (RREC(143), RINOS) /% TEST 05 NAAE
EQUIVALENCE (RREC(148). RTNDG) /% TEST 06 NAME
EQUIVALENCE (RREC(193), RINO?) /% TEST 07 NAME
EQUIVALENCE (RREC(218), RTNOS) /% TEST 08 NAME
EQUIVALENCE (RREC(243), RINOY) /% TEST 09 NAME
e EQUIVALENEE (RREC(268), RTN1D) /% TEST 10 NAME
C DATA-BASE NARE AND RIDAS INDEX FOINTER ARRAY
INTEGER RLNAM(16) % RESULTS DATA FILE NANE
INTEGER RLLEN /% NARE LENGTH
INTEGER RLCHN /% CHAN. TO DATA BASE FILE
INTEGER RLARR(14) /% AIDAS INFO ARRAY
c INTEGER RLERR /% BIDAS ERROR CODE
EQUIVALENCE (RLARK,RLERR
c COMMON /RCOM/ RREC.,RLNAN RLLEN'RLCHN,RLARR
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PAGE 0001

TEST RESULTS COMMON FILE
TEST RESULTS COMMON FILE

RTCOM:
RTCOM:

c

oo W K

TED INSPECTION SYSTEM
Y ASSURANCE TECHNOLOGY

980

(222X E R R RS R 22 222 R R 22 a 2L 2222222233282
fla
71
17

R A RN E T E AR A LA XA RIS AR KRR RRRERRRRRAERNRERR R XXX ENY

Ot

JUNE
AEROSFACE QUA

0

"E XRAY - AUT

b ]

C
C
C
C
c
c
¢
C
¢
c

OF WORDS PER IMAGE COMBAND

OF IMAGE COMMANDS
/% No. OF WORDS PER MOTOR COMMAND

/% No.

£RNWN+RNING*RNWI+298

%2

/% No. OF BYTES IN PLAN TEST RECORD

/% Na. OF MOTOR COMMANDS

/% No.

Z8, RNWM, RNWI , KNROT, RNING
T
L

INTEGER RTREC(RTSZW)
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PAGE 0002

TEST RESULTS COMMON FILE

RTCOM:

c

———— e
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ATA FILE NAME
SE FILE

RRAY

o

ASE NAME AND MIDAS INDEX PO

EGER RTNAM(16)

CORMON /RTCOM/ RTREC,RTNAM,RTLEN,RTCHN,RTARR

EQUIVALENCE (RTARR,RTERR)
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.

C TCOM: COMMON FILE FOR YAPE DATA-BASE. PAGE 0001

E TCON: COMMON FILE FOR TAPE DATA-BASE.
INTEGER TSZM,TS2B, TNMT l

FARARETER TNWT=25 /% No. OF WORDS IN TEST-RESULTS NAME :
PARAMETER TSZW= TNHT*52+11 /% TAPE RECORD SIZE IN WORDS Ny
FARARETER TSZB=T52Wx*2 /% TAPE RECORD SIZE IN BYTES i;
INTEGER TREC(TSZN) /% TAPE RECORD ‘
INTEGER TNARCID) /* TAFE _NARE
INTEGER TNFL /% No. FILES RECORDED ON THIS TAPE

c INTEGER TIANA(TNET) /% IMAGE A NAME

c

C FPRINARY KEY: TAFE NAME

g SECONDARY KEY: IMAGE NAMNE = TEST-RESULTS KEYWORD

c
EQUIVALENCE (TREC(1). TNARM) /% TAPE NANE
EQUIVALENCE (TREC(11),TNFL) /% No. OF ENTRIES THIS FILE

c EQUIVALENCE (TREC(12),TIMNA) /% 1MAGE NAME

C

C DATA-BASE NARE AND MIDAS INDEX FOINTER ARRAY
INTEGER TPNAN(164) / DATA FILE NANE
INTEGER TPLEN /% NAME LENGTH
INTEGER TCHN /% CHAN. TO DATA BASE FILE
INTEGER TPARR(14) /% AIDAS INFO ARRAY
INTEGER TPERR /% WIDAS ERROR CODE
INTEGER TFCNY /% TAPE FILE COUNT (PRESENT)

E /% TFCNT = 1 FOR 1st FILE.
EQUIVALENCE (TPARR,TPERR) ¥
COMMON /TCOM/ TREC, TPNAM.TPLEN,TCHN:TPARR, TFCNT 4
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C AI: AUTOMATED INSPECTION - TOF LEVEL PAGE 0001

Al: AUTOMATED INSPECTION - TOP LEVEL ;
REREEREEEER IR NI IR NN RN A RN RN AT RN

%
¥ REAL TlHE XRAY - AUTOMATED INSPECTION SYSTEM

* VERSION 1.0 JUNE 1,1980

* BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

*

AR N RN RN AR NN RN RN AN RN E AR AR RN RN NN RN

C
c
c
C
c
€
C
C
g
c *THIS J5 THE MAIN PROGRAH FOR THE AUTORATED INSPECTION SYSTEM
¢ *FUNCTION- 1. OPEN DATA BASE FILES

g 2. INIT IATE, INSPECTION, PLANNING. OR RETRIEVAL
¢

$

$

$

$

$

$

c

c

c

C

c

S R 2 R ER R R

: 3. OR CLOSE DATA BASE FILES AND EXIT
NSERT PCOM i
NSERT PTCON {
NSERT RCOM
NSERT RTCOM
NSERT TCOM ,
NSERT SYSCOM>CRTCTRL |
COMMON/OREZ2/2ER0(8191) £
LOGICAL EQUIF

EQUIF = .FALSE. 4

CALL INITAL (IERR)
IF (IERR .NE. 0O) CALL EXIT

E GET FUNCTION: INSPECT,PLAN,RETREIVE HISTORY.CLOSE FILES
10 CALL GFUNCT (RENU)

IF _(RENU .EQ. 0) GOTO 950

60TO (20,30,40), MENU

6070 950 .

C
g PERFORM INSPECTION

- o o o

20 CALL INSPCEQUIP,I
IF (IERR) 950,1

y IERR)
0,950
c
C PLAN
30 CALL FLANCIERR)

IF (IERR) 950,10,950

C
8 RETRIEVE HISTORY

____________

40 CALL RETR(EQUIF,IERR)
IF (IERR) 950,10,9350

c
g CLOSE DATA BASE FILES

- v i e s e g

e

1000 CALL EXIT
END




C APDAT: APFEND DATE TO KEYWORD

APDAT: APPEND DATE TO KEYWORD
ERH NN T AR E RN R RN RN R RN RN AR AR AN AR E AR SRR AHAHANN
REAL TIAE XRAY - AUTOMATED INSPECTION SYSTEM
VERSION 1.0 JUNE 1,1980
BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
R RN AN RN NN R MR NN RN RN RNRRRY

¥GENERAL PURPOSE SUBROUTINE T0 APPEND DATE AND TIME T0 A STRING x
%¥DATE/TINE IS FORM: MADDYYHHANSS %

SUBRROUTINE APDAT(KEY,LEN)
INSERT SYSCOM>ASKEYS
REAL *8 DR D1

W M e K ke W
PR X & B 3

C
c
[
c
C
C
c
€
c
C
C
c
c
c
$
c

Dt ADD mm»m
P [ s o o~ (<, 1]
-0 VOO -~ =i
o~ AAE DA
-

CLOALL: CLOSE ALL OFEN CHANNELS

CLOALL: CLOSE ALL OPEN CHANNELS

FREAREH R EE AR RN RN RN A AN AN NN R RN R AR LA RN R HENT AN
REAL TIME XRAY - AUT?HA;SD INSPECTION SYSTEM

VERSION 1.0 JUNE 1,1960
BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY

ERERR AR AR R R R R A AN R R AR AR AR R RA AR AR RS SRA AR R RN ARARRERRRAX

SUBROUTINE CLOALL
$INSERT SYSCOM>ASKEYS

00 100 ICH=1.6
l (.N

IF (.N
CONTINUE

RETURN
END




(o CNEWC: CREATE NEW IMAGE PROCESSOR CO PAGE 0001
E CNEWC: CREATE NEW INAGE PROCESSOR CONMAND
g ERRRANNE AR RN TR AR R RN AR R R RN R R AN NN G RN NN R AN R ANNN A ARNE RN
* *
C ¥ REAL TIAE XRAY - AUTOMATED INSPECTION SYSTEM *
C * ERSION 1. JUNE 1,1980 *
g : BOEING AEROSPACE OUALITY ASSURANCE TECHNOLOGY :
g RN AN R AR AR R AR RN RN AR SRR NN AR R RN R RRR AR RRRRRARREARNR
c ¥CALLED FROM: FLAN # )
g * 1. INSERT COMMAND FILE 1IN DATA BASE * 9{
SURROUTINE CNENC(IER) f:
$INSERT CCOM
$INSERT SYSCOR>PARM.K }é
EINSERT SYSCOM>ASKEYS
c INTEGER TMFPR(CSZW).NARE(16) Iy
c DATA NAME /'DERO.SCREEN.FY '/ i
. CALL TONL [
E Oren 3 chennel to the screen template file &
CALL VOPENS$ (NAME,32,1,IFCH,IER) /7% OPEN FOR READ
c IF (IER .NE. 0) 60T0 9200
18 = 318
IE = 330
NEWSCR = 2 /% DO NOT ERASE THE SCREEN T0 STARY

(M
E Clear record buffer

10 CALL ZFIL(TWFR,CS2B.0)

C .
c |
20 CALL PEDITCIFCH, THPK, IS 1E,NEWSCR) ’
c CALL ZMVD(TMPR,CREC.CSZ8)

E Check to see if record 2lready exists, ;

IFLAG = FLS$RET

E:tt #&%E‘(CCHN.CREC-CNAH.CQRR:lFLAB-’ZOO:0.0:0.0)
CALL TNOU (’COMMAND ALREADY EXISTS’.24)

CALL TONL

60 70 300

c
E Store the record

- e e o oy e .

IER = O
800 IF (YSNOSA(’'More’,4,A$DNO)) GOTO 20
E CLOSE THE SCREEN CHANNEL NO.

- e o o i . - " . " -

c RETU

9000 1ER = CERR
WKITE (1,9001) CERR.CNNAM

9001  FORMAT('MIDAS ERROR =',I3,” KEY = ',15A2)
GOTO0 400

%

9200 WRITE (1,9201) IER.NAAME

9201 ;g?gaz('ERROR "+13:"» OPENING FILE ’',16A2)
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c

CNEWC: CREATE NEW IMAGE PROCESSOR CO PAGE 0002

END
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CICICICAICICIOICIOIOITIOOON

oo 6 M

O™ OO0

Ixlelx BN x

CNEWPY CREATE NEW PLAN ENTRY PAGE 0001
CNEWP: CREATE NEW PLAN ENTRY
AAEANNNNERAA NN R AR T RARN AR AR AR RMA RN RN RNENLE AR RE RSN RN
* *
* REAL TIME XRAY - AUTOHAI D INSPECTION SYSTERM #
* VERSION 1.0 JUNE *
: BOEING AEROSFACE QUALIIY ASSURANCE TECHNOLOGY :
AR EA AR RN RN AN E AR RN BN R AR RN AR RN RN RN RN N AN EN NN Y
*CALLED RBY: PLAN
*FUNCTION: 1. GET PARTH, INSP NAHE TEST NANES FROM OPERATOR
* 2. CREATE PLAN KEYWORD
* J. STORE PLAN IR DATA BASE
SUBROUTINE CNEWF(IER)
INSERT PLOM
INSERT SYSCOM>PARM.K
INSERT SYSCOMMDASKEYS -
INTEGER TAPR(PSZN),NARE(14)
INTEGER KEYQ(1S) /% PRINARY KEY
DATA NAME /'DEMO.SCREEN.FT '/
CALL TONL
Oren 3 channel to the screen temrlate file
CALL VOPENQ(N&HE 32 1,1FCH, IER) /% OPEN FOR READ
IF (IER .NE. 0) G 9200
18 = 50
IE = 44
NEWSCR = 2 /7% DO NOT ERASE THE SCREEN 70 START
Clear record buffer
0 CALL ZFIL(THP 1PSZB,0)
0 CALL FEDITC(IFCH,TAPR,IS5,]E,NEWNSCR)
CALL ZNVD(TMPR,PREC,PSZB)
Check for internal consistancy

1F (PNT .LE. 10) 60TO 27
WRITE (1,24)
é FORMAT(/,"10 1S RAXIAUM NUMBER OF TESTS!’,/)
GOTO 20
7 IF (TAPR(11) .NE. 0) GOTO 28
WRITE(1,31)
1 FORRAT(1X,’ INSPECTION NAMRE MANDATORY!’)
GOTO 20
8 DO 30 I=1,PNT
IBIAS = 22 + (I-1)
IF (TAPR(IBIAS) NE 0) GOTO 30
WRITE (1,29)
9 FORMAT(/, NUMNBER OF TESTS NOT CONSISTENT'’./)
G070 20
0 CONTINUE

Create 8 triucrs kewword,
CALL CRPKEY(FPN,20,FIN,20,0,0,0,0,KEYC,30)
LEN = LSIZE(KEY0,30)

Check to see if record alreadv exists,




]l'"""""”""""“"“""""""""'!""'l"'lllllIlIlllll""""lllllllllllllllll!"!llulullr---r----q‘|

c CNEWF: CREATE NEW FLAN ENTRY PAGE 0002

FLSRET
XE’(PCHN,FREC»KEYO:PLARR.IFLAB-‘?OO-O-O'0.0)
OU ("PLAN NUMBER ALREADY EXISTS',26)

v > > "y e o " o o o > a7

IRIAS = i
c IFLAG = FLSUSE H
|
DO 220 1=1,PNT g
CALL ADD1$(PCHN,KEYD,PREC(IBIAS),PLARR,IFLAG,$9100,1.0,0,0) H
IBIAS = IBIAS + P g
220  CONTINUE )
¥
E MORE? 2
________ {
%oo IF (YSNOSA(’More’ 4,A$DNO)) GOTO 20 2
C  CLOSE THE SCREEN CHANNEL NO. J]
400  CALL CLOSS$ACIFCH) ‘i
RETURN 1
$000 I1ER = PLERR b
WRITE (1,9001) PLERR.KEYO .
9001  FORMAT(’RIDAS ERROR =',13,' KEY = ',1542)
GOTO 400 j
$106 I1ER = PLEKK
JBIAS = IBIAS + PNWT - 1 |
WRITE (1,9101) FLERR,(PREC(I),I=I1RIAS, JEIAS) 4
9101 FORMAT(’MIDAS ERROR =',13,' KEY = ,15A2) s
6OTO 400 k
c i

C
§200 MRITE (1,9201) 1ER,NARE
9201 FORMAT("ERROR ',I3,’, OPENING FILE ',16A2)

RETURN ]
€
9900 FORMAT(’ERROR = ’,13)
c END
{9




c CNENWT: CREATE NEW TEST ENTRY PAGE 0001

g CNEWT: CREATE NEW TEST ENTRY

8 BN RN NN NN RN NN NN RN R AN NN RN RN ARRRHRHA R
%

€ X REAL TIME XRAY - AUTOHAIED INSPECTION SYSTEM ¥

c * VERSION 1.0 JUNE 1,1980 *

g : BOEING AEROSPACE QUALITY ASSUKANCE TECHNOLOGY :

C X E RN RN RN NN NN RN RN RN RN RN N AR ARAENERARRARNAY

c

c ¥CALLED FROM: FLAN X

c *FUNCTION: 1. GET TEST NAME, DESCRIPTION, MOTOR POSITIONS, *

c % AND IMAGE FROCESSES FORM PLANNER ¥

E * 2. INSERT TEST IN DATA BASE ¥

SURROUTINE CNEWT(IER)
NSERT PTCOM

I
%nSERT SYSCOR>FARNM.K

$
$
e SERT SYSCON>ASKEYS

INTEGER TAPR(FTSZW),NARE(16)
INTEGER KEYO(10) /% PRINARY KEY
DATA NAME /'DEMO.SCREEN.FT '/
CALL TONL
Oren 3 channel to the screen temrlate file

.t e > o o o i . o = — " o = " " . . - o =

CALL VOPENS (NAME, 32,1, IFCH, 1ER) /% OPEN FOR READ
(IER .NE. 0) GOTO 9200
15

75
IE = 98
c NEUSCR 2 /7% DO NOT ERASE THE SCREEN TO START
C Clear record buffer

oD O M

]

]

KPR, 1S, 1E,NEWSCR)
REC,PTSZB)

/% %%XCHECKOUT*%%
A FROR CNENT=’,10A2)

. i s o . o e o n - - . - - -~ -

FLSRET
ES(P CHN,FTREC,FTNM, PTARR, IFLAG,$200,0,0.0,0)
("FLAN TEST ALREADY EXISTS',24)

200 CALL ADDI$(FTCHN,PTREC,FPTN®,FTARR, IFLAG,$9000.0,0,0,0)
c CALL TDUWP(PTREC.PTSZB)

IER = 0
EOO IF (YSNO$A('More’,4,ASDNO)) 60TO 20
E CLOSE THE SCREEN CHANNEL NO.

- o - o o - - ———— " - - - -

+" KEY = 7,15A2)
A5-T70
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c CNEWT: CREATE NEW TEST ENTRY PAGE 0002
6070 400
7 ;
l
1 9200 MRITE (1,9201) IER,NARE
! 9201  FORMAT(’ERROR ’',I3,’, OPENING FILE ',16A2)
RETURN
E
9900 FORMAT(’ERROR = ',13)
END
c
C CRFKEY: CREATE FLAN KEYWORD FAGE 0001
E CRPKEY: CREATE PLAN KEYWORD
g AR RN AN NN E NN NA NN RN AR R FNANRE RN AR NER RN ARAAAEARRRRALNN
% *
€ * REAL TIRE XRAY - AUTOBRATED INSPECTION SYSTEM ¥
c * VERSION 1.0 JUNE 1,1980 *
g : POEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY :
g AR AN N RN E NN NN R AN NN NN AT R RN RNRER AR RNRNERNARERRNNR
c *¥GENERAL FURFOSE SUBROUTINE TO CREATE 4 KEYUO *
c #FUNCTION: 1. CONCATENATE TEXT STRINGS HITH "/" INBETWEEN *
g X 2. AFPENDS DATE AND TIME YO END ¥

SUBROUTINE CRPKEY(TEXT1,MAX1,» TEXT2,HAX2, TEXT3, NAX3, TEXT4,NAX4,
€ KEY.MAXKEY)

c
EINSERT SYSCOM>ASKEYS
CALL ZFIL(KEY,MAXKEY.” 7)

LENI = LSIZE(TEXT1,MAX1) /¥FIND LENGTH OF FIRST STRING
CALL ZMV(TEXT1,LENL sKEY BAXKEY) /#MOVE FIRST STRING INTO KEY
IF (TEXT2 .E@. 0) GOTO 1000
IPOS = LENL + 1
CALL ACHRS$A(KEY,IFO0S,'/ ',1) /%INSERT "/" INTO KEY
IPOS = IPOS + 1
LEN2 = LSIZE(TEXT2,RAX2) /%¥FIND LENGTH OF SECOND STRING |
CALL MSUBSA(TEXT2, HAX2111LEN2 KEY . MAXKEY, IPOS, MAXKEY ,
IF (MAX3 .LE. 0) GOTO 1000
c IF (TEXT3 .EQ. 0) GOTO 1000 ;
|
IF0S = LSIZE(KEY ,MAXKEY) + |
??%g HC??%S(KE}:IPOS:’/ ' 1) /%#INSERT “/" INTO KEY ‘
* = + |
CALL ASURSA(TEXT3I,MAX3,1,MAX3,KEY,RAXKEY,IPOS, RAXKEY) ;
c IF (MAX4 .LE. 0) GOTO 1000
1POS = LSIZE(KEY,MAXKEY) + 1
IF (TEXT4 .EQ. 0) GOTO 1000
CALL MCHR$A(KEY,IFO0S.,'/’,1) /%¥INSERT "/" INTO KEY
IPOS = IPQS + 1
CALL MSUBSAC(TEXT4,MAX4,1,MAX4,KEY . RAXKEY, IPOS,RAXKEY)
1000 ?EBURN




€ CKRES: CREATE RESULTS RECORD PAGE 0001
E CRRES: CREATE RESULTS RECORD
E 2 s It I e e s it I s IR 2222322223,
* *
C ¥ REAL TIAE XRAY -~ AUTOMATED INSPECTION SYSTEN Ld
C * VERSION 1.0 JUNE 1,1980 *
E : BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY :
E t 3 L LSRR 2 LI It eI eIz sEis222233322322]
c *CALLED BY: DINSF *
c *FUNCTION: 1. CREATE TEST RESULT NAMES (CRPKEY) *
E % 2. FILL RAIN RESULT RECORD FROM PLAN (2MVD) ¥
c SUBROUTINE CRRES(SERIAL,IID.IERR)
$INSERT FCOM
$INSERT PTCOM
$INSERT KCOM
%INSERT SYSCOM>PARM.K
c INTEGER BIAS,EBI,JBUF(10),IKEY(RNWT),BIAS2,RI2,TBIAS
c NSIZ = RNWT*2
c TBIAS = 22 /% TEST NAME BIAS .
DO 10 1 = 1,PNT /%#CREATE TESTNAMES FOR RCOM
CALL NEXTS$(PTCHN,PTREC,PREC(TBIAS).PTARR,FL$RET.$9000.0,0.,0,0)
TBE1AS = TBIAS + FNWT
BIAS = 2%(22 + (I-l)*PNUT) -1
BIAS2 = BIAS + 2%FPNWT - 1
BI = 2x(43 + (l*l)*RNHT) -1
c BI2 = BI + 2*RNNT - 1
E FUT PREC(BIAS) INTO IBUF
c CALL MSUBSA(PREC.FS2B,BIAS,BIAS2,]1BUF,20,1,20)
8 CREATE KEY INTO IKEY
CALL CRFKEY(FPN.20,F N 20,SERIAL, 20, JBUF, 20, IKEY.NSI2)
e CALL APDAT(IKEY,NSIZ
E MOVE IKEY INTO RREC(RI)
CALL MSUBS$ACIKEY,NS12,1,NSIZ,RREC,RS2B,B1,B12)
éO CONTIN
CALL ZRVD(PPN,RPN,20)
CALL ZMVD(PIN,RIN,20)
CALL ZAVD(IID,RIID,10)
CALL ZMVD(SERIAL,RSNO.20)
c RETURN
9000 IEKR = PTERK
WRITE(1,9010) IERR,TBIAS
9010  FORMAT(1X,’ERROR ',12," BRIAS = ’,13,” IN CRRES CHECK FLANTEST')




C CRTRES: CREATE A TEST RESULTS RECORD. PAGE 0001

CRTRES: CREATE A TEST RESULTS RECOROD.
AR AR RN RN AR AR RN AN AN NN AR R A NN RN AR RNA RN RNAARRRREXRAS

¥ *
* REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM *
* VERSION 1.0 JUNE 1,1980 *
: BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY :
R R R AE RN RN RN NN RN RN R AR RN AR RN RN R R RN A RARRARRANE
*CALLED BY: DINSF *
*FUNCTION- i. MOVE TEST PLAN RECORD TO TEST R ESULTS RECORD *

2. ROVE IMAGE NAME TO TEST RESULTS RECORD ¥
* 3. MOVE TAPE NAME TO TEST RESULTS RECORD *

SUBROUTINE CRTRES(I,RTKEY)
= TEST SEQUENCE NO.

1

SERT PTCOM
SERT RCONM
g RT RTCOM

IN
IN
IN
INSERT TCOM

AP ReIOC COIOCOCIAOOOOO0MOS

IBIAS = 43 + (I-1)%RNNT
IMNGSIZ = TNWT*2

ZERO THE RECORD
CALL ZFIL(RTREC,RTSZE.0)

AOVE A COFY OF TEST PLAN T0 RESULTS RECORD
CALL 2MVD(FPTREC,RTREC,PTE2P)

STORE THE IRAGE NAME

CALL ZMVD(RRECC(IBIAS) RTINN.INGS1Z)
CALL ZMVD(RTIMN.RTKEY,INGSIZ)

PLUS THE TAFE NAME & NUMBER

CALL ZHUD(TNAH RTTNM.20)
RTFNM = TFCNT

RETURN
END

QMO OO OO,
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C DBPRA: INSERT DATA BASE PARAMETERS PAGE 0001

OBPRA: INSERT DATA BASE PARAMETERS

RN RR RN TR AR RN AR AR AR ER RN AEREANRN AR AR RA R R R AR ARRARARRRRER ;
* !
¥ REAL TIME XRAY - AUTORATED INSPECTION SYSTEM
* VERSION 1.0 JUNE 1,198

: BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY

B Ne e K K

¢

¢

¢

C

[

¢

¢

C RN RN N R NN RN NN RN NN EA AN NRAN

c :
C %¥ CALLED BY: INITAL

g % FUNCTION: LOAD DATA BASE NAMES, NARELENGTHS INTO COMMON FILES * !
c SUBROUTINE DBPRM
$

$

$

$

$

$

¢

c

INSERY FCOM '
INSERT PTCOM y
INSERT RCOM
INSERT RTCOM
INSERT TCOA
INSERT CCOM |
INSERT _NAMES )
PLLEN = 8
gALLNZHV{;PLAN DB " ,PLLEN,PLNAN,32) !
L
CALLN2H0{6PLNTEST .DB *,PTLEN,PTNAR, 32) '
catL znv(éxuskcs .DB " ,RLLEN,RLNAN, 32) »
CALLNZHOé INSTESTR.DE " RTLEN,RTNAN, 32) #
8“&# znyf'raps .bB ", TPLEN, TPNAR, 32) :
CALL ZAV (" COMMAND . DB " ,CLEN,CNNAR, 32) '
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C DINSF: DO THE INSPECTION PAGE 0001
E DINSP: DO THE INSPECTION
E RN R RN AR RN NN RN R NN R AN NN AEARNEEN R RNAEREH
% *

¢ X REAL TIME XRAY - AUTOMATED INSPECTION SYSTEN %
c * VERSION 1.0 JUNE 1,1980 ¥
g : BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY :
E EE R RE R RA AR RN AR RN N RN AR RN NS RN N R RN E R AR AR NN ERERAR AR UER NN
C *CALLED BY: INSF *
c *FUNCTION- 1. INITIALIZE IMAGE PROCESSOR, IF REQUIRED (INTIP)  #
C 2. INITIALIZE WOTORS, IF REQUIRED C(INTMOT) *
c * 3. INITIALIZE MAG TAPE, IF REQUIRED (INTAP) ¥
€ X 4. CREATE A MAIN RESULY RECORD (CRRES) *
C * 5. DO THE FOLLOWING FOR EACH TEST: *
c * A. GET TEST PLAN (GFPIST) ¥
C * 8. CREATE TEST RESULT RECORD (CRTRES) *
c b C. FOSITION MOTORS (FAOT) ¥
c * D. PROCESS THE IMAGE (PING) *
c * SAVE THE TEST RESULTS (SVRES ¥
g * 6. SAVE THE MAIN TEST RESULTS (SVHRES) *
c SUBROUTINE DINSF(IID,SERIAL.EQUIF,DEFALTY.IERR)
$INSERT FCOM
E!NSERT RCOA

LOGICAL EQUIP
c INTEGER RTKEY(RNWT)

IF _(EQUIF) GOYO 10
C INITIALIZE IMAGE PROCESSOR 1

CALL INTIP(IERR)

IF (IERR .NE. 0) RETURN
C INITIALIZE ROTORS

CALL INTMOT(IERR)

IF (IERR .NE. 0) RETURN
C INITIALIZE TAPE
10 CALL INTAFP(EQUIF,NOTAPE,IERR)

IF (IERR .NE, 0) RETURN

EQUIP = .TRUE.
€ SET OVERALL PASS-FAIL CODE TO ZERO

RPF =
C CREATE THE RESUTLTS BMAIN RECORD
20 CALL CRRES(SERIAL.I1D.IERR)

c IF (IERR .NE. 0) RETURN
g DO FOR EACH TEST

Do 30 = 1,FNT
C GET PLAN'S TEST
21 CALL GPTST(],IERR)
IF (IERR .NE. 0) RETURN
E LOAD RTCOM

- . n -

CALL CRIRES(I,RTKEY)
E POSITION MOTORS

o -

G PER TEST
CALL FIAG(1,NOTAPE,IERR)
C SAVE THE INSPECTION TEST RESULTS
CALL SVRES(DEFALT,NOTAPE,I,RTKEY,IERR)
IF (IERR .NE. O) RETURN
30 CONTINUE




C DINSP: DO THE INSPECTION PAGE 0002

- - -

CALL SVARES(IER)
RETURN
END

E SAVE THE RESULTS MAIN RECORD

AS-76




€ DLTC: DELETE IMAGE PROCESSOR COMMAND FAGE 0001

OLTC: OELETE IMAGE PROCESSOR COMMAND

*!***i*****i!i*****ii*ii*******i*li***!!****!i**!ii!!*!i*i!!****:
#
A REAL TlﬂE XRAY - AUTOMATED INSFECTION SYSTEM ¥
* VERS 1.0 JUNE 1,1980 *
: BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOBY :
RN NN NN RN RN NN RN N RN AR NR RN R RNRNR AR

%
*FUNCTION: 1. GET COMMAND NAMNE FROM OPERATOR *
¥ 2. FIND RECORD IN COMMAND DATA BASE *
* 3. DELETE THE COMMAND RECORD *
ARG 13 IERR INTEGER

SUBROUTINE DLTYC(IERR)

Cceon
YSCOM>PARN.K

S
INTEGER CNAME(10)
LOGICAL MORE

GET TEST NAME
WRITE(1,2
FORMAT(1X
READ(1,25
FORMAT(10

FIND THE RECORD

IFLAG = FLS$RET
CALL NEXT$(CCHN,CREC,CNAME,CARR,IFLAG,$80006.0,0.0,0)

g DELETE THE RECORD

C
c
C
C
C
c
c
C
¢
E *CALLED BY: FLAN
C
C
c
C
c
C
$
$
c

co
RR
)

H”A?D NABE?’)

0)
VE 0) CNAME
A2

CICICIN N= 3OO
(2. =] =]

JFLAG = FLSRET + FLSUSE
ALL DELET$(CCHN, CREC CNARE, CARR, IFLAG, $9000,0,0.0,0)
WRITE(1,30)CNANE
30 FORMAT(1X,10A2,” DELETED")
CALL DBORE (MORE)
IF_(MORE) GOTO 10
c RETURN
8000 IF (CERR .NE. 7) GOTO 8005
WRITE(1,8004) CNANE
8004  FORMAT(10A2,' COMMAND NOT FOUND')
c RETURN
8005  WRITE(1,8010)1ERR,CNAME
8010  FORMAT(1X,'MIDAS ERROR ',I3,’ IN FINDING ',1042)
c RETURN
9000 IERR = CERR
WRITE(1.9010) IERR,CNANE
9010  FORMAT(1X,'MIDAS ERROR ',12,’ IN DELETING ’,1042)

A5-T7




C DLTP: DELETE A PLAN PABE 0001 r

DLTP: DELETE A PLAN
AR R L e I e e e I e e e i s afeztqziztzteszsset
#*
¥ REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
VERSION 1.0 JUNE 1,1980
¥ BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

LR X R

RN KNI NI I3 0663636960 363606 96 6 36 90 96 9 36 36 36 36 36 36 3 36 3 9 36 98 36 36 96 6 6 36 36 06 ¢ X .
|

*CALLED BY: PLAN

c

c

C

C

C

c

C

c

c

g

c *FUNCTION: 1. GET FARTN,INSPECTI1O #E FRON OPERATOR
C * 2. CREATE THE PLAN KEY
E * 3. GET THE RECORD FR
C

C

C

$

$

$

$

c

* 4. DELETE SECONDARY
ARG 1: JERRK  INTEGER

SUBROUTINE DLTP(IERR)
ERT PCOM

N _NA
NORD
A DATA
ND PRI

L R & 3

1
E
0 A BASE

A MARY KEYWORDS AND RECORD

ERT SYSCOA>PARM.K
ERT SYSCOM>ASKEYS
ERT >KEYS.F

ggF(?O) +DFART(10),DIINC10),DKEY(20),BIAS,PTERP(PSZW) 4

DFAKRT)

11).DIIN)

0) /% ZERO THE PEDIT BUFFER

gg g.FT':l4rlyICH'IERR) /% OPEN PEDIT CHANNEL

(]
"
™m
-l
=
-
I
m
(=4
—t

IE = 52
NEWSCR = 2

GET FART § AND INSPECTION NAME FROM PEDIT
CALL FEDITV(ICH,IBUF,1S,1E,NENSCR)

CLOSE PEDIT RECORD H
CALL CLOS$A(ICH)

RAKE IBUF INTO KEY i
CALL CKPKEY(DPART,20,DIIN,20,0,0,0,0,DKEY,40)

GET THE RECORD
CALL NEXT$(PCHN,FREC,DKEY,PLARR,FL$RET,$9050,0,0,0,0)
BIAS = 22

0 1IF (PREC(RIAS) .EQ. 0) 60TO 20
DELETE SECONDARY KEYS
FIND SECONDARY KEYS

1FLAG = FLSRET
0 CALL NEXT$(PCHN,PTENP,PREC(RIAS),PLARR,IFLAG,$20,1,0,0,0)

COMPARE PREC AND PTEMP
IFLAG = FLSKET + FLSUSE
ISIZE = PSI8 ;
IF (.NOT. ZCA(PTEMP,ISIZ2E,PREC,ISIZE,ICODE)) GOTO 30 &

DELETE THE SECONDARY KEY

IO OIOMICICH= M OO0 OO0 OeOM OO,

(g ix]

A5-78




€ OLTP: DELETE A PLAN PAGE 0002

CALL DELET$(PCHN,PREC,PREC(RIAS) FLARK,IFLAG,$20,1,0,0.0)

BIAS = BIAS + PNWT
6070 10

c

g DELETE PRIMARY KEY AND RECORD

20 IFLAG = FLSRET
CALL

DELETS$(PCHN,FPREC,DKEY,.FPLARK, IFLAG,$%100,0.,0,0,0)

WRITE(1,80)DKEY
80 FORRAT(1X,"DELETED ' ,20A2)

RETURN
9000 WRITE(1,9010)IERR
9010  FORMAT(1X,’ERROR ’,12,” IN OPENING DEMO.SCREEN.FT')

RETURN
9050 IF (FLERR .NE. 7) GOTO 9045

WRITE(1,9060)
2060 ;8§ssg(lx » "RECORD NOT FOUND’)
9065 NRITE(1,9070)PLERR.PREC(BRIAS)
9070  FORMAT(1X, MIDAS ERROR '.I2," IN FINDING KEY ’'.20A2)

1ERR = PLERR
c RETURN
9100 NRITE(1,9110) FLERR., DKEY
9110 FORRAT(1X,'MIDAS ERROR *+12,7 IN DELETING 7,20A2)

IERR = FLERR

RETURN

END
C DLTR: DELETE RESULTS FAGE 0001
E DLTR: DELETE RESULTS
C R R RN R RN RN R R AN R RN AR AR AN R AR R R AN AN SR AU RE AR ANE
C * *
C * REAL TIHE XRAY -~ AUTOMATED INSPECTION SYSTEAM ¥
C * VERSION 1 JUNE 1,1980 *
g ¥ BOEING AEROSPACE OUAL]TY ASSURANCE TECHNOLOGY :

%

E AR R RN RN E AN AR ARSI R AR RN AR AR R AR RRREATANAEN
C *CALLED FROM: PLAN *
C *FUNCTION- 1. GET PART&pINSPECTION NAHE FROM OPERATOR td
C RATCH IN DATA BAS ¥
g * 3. IF CORRECT RESULT, DELETE IT AND THE RESULT TESTS »
c SUBROUTINE DLTR(IER)
| NRITE (1,1)

;8EHAT5’** DELETE RESULTS 1S A FORBIDDEN TRANSACTION ')
RETURN
END




C DLTT: DELETE TEST PLAN PAGE 0001 i

.

OLTT: DELETE TEST PLAN
EREREAHENEN A RN RN NN RN NIRRT IIN RN RN NIRRT A RN RN R AN NN
*

%
A REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM x
* VERSION 1.0 JUNE 1,1980 * ;
: BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY :

UK RN E R R RN AR AR E R RN AR AR RN XA AR LR EERNR AN RARERRERRERR

CMeel) OOCICOOMOOICIOOOOOICIO

XCALLED BY: PLAN X
FFUNCTION: 1. GET TEST NANE FRON OPERATOR %
2. FIND RECORD IN 1£sr oara BASE ¥
: 3 DELETECTAE TEST REC *
ARG 1: IERR INTEGER
SUBROUTINE DLTT(IERR)
INSERT PTCOM
INGERT SYSCOA>PARN.K
INTEGER PTNARE(10)
c LOGICAL MORE
€ GET TEST NARE
10 WRITE(1,20)
20 FORMAT(1X, " TEST NAME?")
READ(1,25,ERR = 10) FTNARE
25 FORMAT(1042)
€ FIND THE RECORD
IFLAG = FLSKET
; CALL NEXT$(PTCHN,PTREC.PTNAME.PTARR, IFLAG,$8000,0,0,0,0)
€ DELETE THE RECORD 'y
IFLAG = FLSRET + FLSUSE
CALL DELET$(PTCHN,PTREC.PTNAAE, PTARR, IFLAG,$9000,0,0,0,0)
WRITE(1,30)PTNANE
30 FORMAT(1X,1042,’ DELETED’) *
CALL DAORE (MORE)
IF_(WORE) GOTO 10
c RETURN {
6000 IF (PTERK .NE. 7) GOTO BOOS
WRITE(1,8004) PTNAA
8004 FORMAT(1DA2,’ TEST PROCEDURE NOT FOUND’) }
c RETURN
8005 WRITE(1,8010) IERK, PTNARE
8010  FORMAT(1X, ’MWIDAS ERROR ’,13.’ IN FINDING ’,1042) :
c RE TURN i
9000 1ERR = PTEKR
WRITE(1,9010) IERR, PTNANE
9010  FORMAT(1X,'MIDAS ERROR ',12,’ IN DELETING ’,10A2) :
RETURN ,
ENRD ;




C DNORE: DO YOU WANT TO DO MORE?

VERSIO

M e K e K

A FUNCTION AGAIN

INSERT SYSCOM>ASKEYS
LOGICAL MORE,YSNOSA

O Ced 0O0OMOO00000

#ORE ; YSNOSA('Rore’

RETUR
END

DRORE: DO YOU WANT TO DO MORE?
RN RN RN RN RN RN N NN AR NN N NN A NN AR FRANNERNNS

REAL TIME XRAY - AUTOMATED INSPECTION SYSTEN
N 1.0 JUNE 1,1980

BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

AR R AN NN R NN NN RN N AR AR RN R IR ENRAELA AR

*GENERAL FURFPOSE SURROUTINE TO SEE IF OPERATOR NEEDS 10 DO

SUBROUTINE DMORE (MORE)

»4,A$DNO)

A5-81
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C DSPLD: DISFLAY OK PRINT FLAN OR RESULT D PAGE 0001

DSPLD: DISPLAY OR PRINT PLAN OR RESULT DATA.
AREREE KRR RN NI NN NN N A RN R RN AR R ARA RN

* *

X REAL TINE XRAY - AUTOMATED INSFECTION SYSTEM *

* RSION 1.0 JUNE 1,198 *

* BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY :

*

RN RN RN NN N RN RN NN RN RN RN AR AR ERAARAANANY

xCALLED FROA: FLAN *
¥FUNCTION: 1. GET DISPLAY FUNCTION FROM OPERATOR (GDFNCT) ¥
¥ 2. CALL ONE OF FOLLOWING SUBROUTINES ¥
* DSPP - DISPLAY A PLAN *
* DSPFY - DISPLAY A TEST ¥
* DSFPR DISPLAY MAIN RESULTS ¥
* DSFRT - DISPLAY TEST RESULTS *
* DSPT - DISPLAY TAPE RECORD ¥
* LISTIX- LIST RECORD BY INDEX NO. *
* 3. IF PMAILSTOP GIVEN.SPOOL INFO TO LINE PRINTER *

ARG 1: IERR INTEGER

SUBROUTINE DSFLD(IERR)
INTEGER SPFNAR(?7).8FCHN

GET DISPLAY FUNCTION
0 CALL GDFNCT(MENU,SFCHN,SFFNAN)

IF _(RENU .EQ. 0) RETURN
6070 (100.200,300.,400,500,600,700,800), MENU

DISPLAY MAIN PLAN

00 CALL DSPP(SFCHN)
GOTO 8000

DISPLAY PLAN TEST

0o CALL DSFPT(SPCHN)
60TO0 8000

DISFLAY MAIN RESULTS
00 CALL DSFR(SFCRN)
GOTO 8000

c
¢
C
€
C
C
C
c
C
C
C
c
¢
C
c
C
c
c
c
C
c
C
c
c
C
C
€
c
|
c

el xixlx]

DISFLAY TEST RESULTS

00 CALL DSFRT(SPCHN)
GOTO 8000

DISPLAY TAPE RECORD
00 CALL DSPT(SPCHN)

6070 8000

LIST INDEX

00 CALL LISTIX(SPCHN)
60TO 8000

SOAE OTHER FUNCTION
00  GOTO 8000
SONE OTHER FUNCTION
00 6070 8000
FRINT RESULTS? A5-82

C
C
C
2
C
€
C
3
c
c
c
4
C
C
C
)
c
C
c
é
C
C
c
7
c
E
C
c




C DSFLD: DISFLAY OR FRINT FLAN OR RESULT D FAGE 0002

Kty A s WO s SO St
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C DSPP: DISFLAY MAIN FLAN PAGE 0001

DSPP: DISPLAY MAIN PLAN
EENEA R E R RE RN R E R R A RHA NN AR R A AR AN KR EEARNANRARNARNRRARRE

REAL llﬂE XRAY - AUTOMATED INSPECTION SYSTEM x
VERSION 1.0 JUNE 1,1980 *
BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY :

¥

L e e b s L s s L i3 228222222322223222

#CALLED BY: DSFL
¥FUNCTION:

W A kW e WK

[PARTH. INSPECTION NANE FROW OPERATOR (PEDIT)
D RECORD IN DATA BASE

NT/DISPLAY THE RECORD

OFEKATOR WANTS T0 SEE A TEST:

FIND THE RECORD

B. DISFLAY IT

SUBROUTINE DSPF(#EPCHN)
ARG .1: REPCHN INTEGER, REFORT CHANNEL §

INSERY Pcon ? ‘1
INSERY PTCOM : ¥
IN

IN

Wt W ok K W
LR N B 8 ¥

SERT SYSCON>FARM. K
SERT SYSCOH)ASKEYS

INTEGER FEFCHN,FKEY(20)
OFEN SCREEN TEWFLATE

CALL VOFENS('DEMO.SCREEN.FT’,14,1,IPCHN,IER)
IF (IER .NE. Q) GOTO 9000

C
g GET PART NUMBER., INSFECTION NAME

C
C
C
C
c
C
c
C
C
C
c
c
C
C
c
c
c
c
c
¢
C
$
$
$
$
c
C
c
c

DO NOT ERASE SCREEN T0 STARY
C,18,1E,NEWSCR)
0“4 GET LENGTA 0F Kevuomd™ T KT
FIND THE RECORD

CALL NEXT$(FPCHN,FREC,FKEY,FLARR,IFLAG,$9160,0.0,0,NCHAR)
FRINT/DISFLAY THE RECORD

CICICI e CICICD
o

11
20

e leni X il t Lonland

0,10,25
FIND A TEST RECORD

IBIAS = 22 + (N-1)x%PNUT

IFLAG = FLSRET

CALL NEXT$(PTCHN,PTREC,PREC(IRIAS),PTARR,IFLAG,$9200,0,0,0,0)
FRINT/DISFLAY THE TEST FLAN

18 = 74 A5-84
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Ly ]

CICIMICIOP AN COOICICIOOOOIOOOOOO0N

OSPPT: DISPLAY ONE TEST PLAN

DSPPT: DISPLAY ONE TEST PLAN PAGE 0001

2 R R R R I 2R s R e s Iz 223223 2223222332233 228]

*
* REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
* VERSION 1.0 JUNE 1,198

* BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
*

¥

¥
¥
*
%
*
AR E AR RN RN RN NN NN AR RN RN A RARRRRRARRRNE
XCALLED BY: DSFLD

#FUNCTION : 1. GET TEST NAME FROM OPERA
* 2. FIND THE RECORD IN TEST
* 3. PRINT/DISPLAY THE RECORD

SUBROUTINE DSPFT(SFCHN)

ARG 1: SFOOL CHANNEL SFCHN INTEGER

SERT FTCOM

IN
{nSERT SYSCOM>PARNM . K

SERT SYSCOM>ASKEYS

OFEN SCREEN TEMFLATE

CALL VOFENS('DEMO.SCREEN.FT’,14,1,IPCHN,IERR)
IF (IERR. NE. 0) GOTO 9000

C
g GET THE TEST NAME
18 = 74
IE = 73
NEWSCK = 2 /% DO NOT ERASE SCREEN TO STAKRT
CALL ZFIL(PTREC,PTSZB.0)
CALL PEDITCIPCHN,FTREC,IS,1E,NENSCR)
WRITE (1,1)
é FORMAT(/)
NCHAR = LSIZE(PTREC,20) /% GET LENGTH OF KEYWORD
c IFLAG = FLSRET + FLS$BIT
E FIND THE TEST RECORD
éO CALL NEXT$(FTCHN,PTREC,FTREC,PTARR,IFLAG.$9100,0,0,0,NCHAR)
g FRINT/DISPLAY THE RECORD
18 = 73
IE = 99
BRITE (1,11)
i1 FORMAT(/)
CALL RPTGEN(SFCHN,IPCHN,PTREC,LINES,15,1E,2)
IFLAG = FL$BIT + FLS$RET + FLSUSE
C ANY RORE MATCHES?
J=1 PR .
IF (SPCHN .EQ@. 0) CALL FARUS())
IF (J .EG. 0) GOTO 9900
c GOTO 10
g ERRORS
9000 WRITE(1,9010)IERR
9010 FORMAT(IX,’ERROR ",I3,’ IN OPENING DEMO.SCREEN.FT’)
¢ RETURN
9100 1F (PTERK .E@. 7) GOTO 9900
IF (PTERR .NE. 24 .AND. PTERR .NE. 22) GOTO 9150
CALL RECYCL
GOoTO 10
3150 WRITE(1,9180)PTERR,FTNA
9160 FORMAT(1X,’MIDAS ERROR ',I3.’ IN FINDING '.20A2)

A5-86
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C OSPPT: DISPLAY ONE TEST PLAN

€
9900 CALL CLOSSACIFCHN)
RETURN

PAGE 0002
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C DSPK: DISPLAY REBULTS PAGE 0003

O8PR: DISPLAY RESULTS
I T R R R IR R R AR LSS L s LL et

] ]

o REAL TIRE XRAY - ﬁUTOﬂAIES INSPECTION SYSTEAR %

* VERSION 1.0 JUNE 1,198 ]

: BROEING AEROSPACE QUALITY ABSURANCE TECHNOLOGY :

S e R e I e R R R R A A AT Ttgdd]
CALL Y1 DSPLD AND RETR b

!FUhCE?Og 3 1. bET PARTH, INSP NAME.SERIAL®,INSP ID FRON OPERATOR

* 2. CREATE THE RESULT KEYWORD *

% 3. FIND A NATCH IN DATA BASE *

I 4. FRINT/DISFLAY_ THE R&CORD &

* 5. IF TEST RESULT DESIRED? *

¥ A. FIND THE RECORD ¥

* B. DISPLAY IT ¥

ARG 13 REPCHN INTEGER
SUBROUTINE DSFR(REFCHN)

INSERT RCOM

INSERT RTCgl

INSERT SYSCOM>PARA.K

INSERT SYSCOA>ASKEYS
INTEBER RAFPR1 /% RESULTS PRIMARY KEY LENGTH WOKDS
PARAMETER RMPRI = 20
INTEGER RKEEéR”PR{) INC10),8NOC10 BUE (35)
d0010krREECTYaEH 1083 JatidbRETRd®Hb
EQUIVALENCE (IBUF(8),PN) /4%FART NUMBER
EQUIVALENCE (IBUF(16),IN) /%INSPECTION NANE
EQUIVALENCE (IBUF(26),8N0) /7#SERIAL NUMBER

c
g OPEN SCREEN TEMPLATE

CALL VOPENS('DEMO.SCREEN.FT',14,1,IPCHN,IERR)
IF (IERR .NE. 0) GOTO 9000

€
g GET PARTH,INSP NAME,SERIALN,INSP 1D

18 =0
IE = §
NEWSCR = 2 /% DO NOT ERASE SCREEN TO START
CALL ZFIL(IBUF,70,0)
c CALL PEDIT(IPCHN,IBUF,18,IE,NEWSCR)
NBYTS = RAPR1#2
CALL CRPKEY(PN,20,IN,20,5N0,20,0,0,RKEY,NBYTS) /% CREATE KEYWORD
NCHAR = LSIZE(RKEY,40) /% GET LENGTH OF KEYWORD
IFLAB = FLSRET + FLS$BIT

€
E FIND A RATCH

60 CALL NEXT$(RLCHN,RREC,RKEY,RLARR,]IFLAG,$7100,0,0,0,NCHAR)
E PRINT/DISPLAY THE RECORD

1§ = %25

I[E = 244

NEWSCR = 2

WRITE (1,11)
11 FORRAT(/)

CALL RPTGEN(REPCHN, IPCHN,RREC,LINES,1S,]E,NEWSCR)
20 IF (REPCHN .NE. 0) GOTO 9900
c IFLAG = FLSRET + FLSUSE + FLS$BIT

WRITE (1.11)

CALL READN

+ ('~1 = QUIT, O = MORE MATCHES, N = SEE NTH TEST: ',47.,N)
IF (N) 9900.10,

c AS-88




C DSPR: DISFLAY RESULTS PAGE 0002
E FIND A TEST RECORD
B g g
80 CALL NEXT$(RTCHN,RTREC,RREC(IBIAS),RTARR,IFLAG,$9200,0,0,0,0)
g PRINT/DISPLAY THE TEST RESULT
IS = 250
IE = 273
WRITE (1.,11)
CALL RPTGENCREPCHN,IFCHN,RTREC,LINES,IS,1E.NEWSCK)
c GOTO 20
E ERRORS
9000 WRITE(1,9010)IERR
9010  FORMAT(1X, ERROR ',13,’ IN OPENING DEMO.SCREEN.FT’)
RETURN
9100 IF (RLERR .NE. 7) GOTO 9120
WRITE(1,9110)RKEY
9116  FORMAT(1X,20A2,” NOT FOUND')
GOTO %900
9120 IF _(RLERR .E@. 22 ,OR. RLERR .E@. 24) GOTO 9140
WRITE(1,9130)RLERR,RKEY
9130  FORMAT(1X,’MIDAS ERROK ’,13," IN FINDING ',20A2)
60T0 9900
9140  CALL RECYCL
c 5070 10
9200 IF (RTERR .NE. 7) GOTO 9220
WRITE (1,9201) (RREC(IBIAS+I),I1=0,24)
9208 FORMAT(2542,” NOT FOUND’)
G010 97200
9220 IF (RTERR_.£@. 22 .OR. RTERR .E@. 24) GOTO 7240
WRITE(1,9230)RTERR, (RREC(IBIAS+]),I=0,24)
9230  FORMAT(1X,'MIDAS ERROR ',13,’ IN FINDING ',25A2)
G070 9900
7240  CALL RECYCL
C GOTO0 30
C EXIT
9900

CALL CLOS$A(IPCHN)
RETURN
END
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C DSFRT: DISFLAY RESULYS OF ONE TEST PAGE 0001

DSPRT: DISPLAY RESULTS OF ONE TEST
RN RN NN R AN NN NN RN NN RN R NN RN RN RNRN RN RN

REAL TIAE XRAY - AUTOMATED INSPECTION SYSTEM
VERSION 1.0 JUNE 1,19
BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

e W ok A W K
W e M

1232232222222 2222222222222 2322222222232 3222322233 2322222232335

c
C
C
C
¢
C
C
€
g
c *CALLED BY: DSFLD AND RETR

c *FUNCTION- 1. GET PﬁRTN INSP NAHE:SERIALI.INSP ID FROR OPERATOR
C 2. CREATE F TEST KEYWORD

C * 3. GET THE C ORD

g ¥ 4. DISPLAY IHE RECORD

c

c

€

$

$

$

c

ARG 1: SFOOL CHANNEL SPCHN INTEGER
SUBROUTINE DSFRT(SFCHN)

s Mt e NC ke

wx

/% NUMBER OF WORDS IN TEST NAME

»

DO - =t
o Jud

~N

[~

NI O8 bt Bt o
ONONON o bt
- N S

0),INC10),5N0C(10),TID(S), IBUF (45)

/%INSPECTORS ID#
/*PART NUMBER
/%INSPECTION NAME

/%#SERIAL NUMBER
/*TEST NARE

o~ A D Dt <

Vo s Dt Pt i = 2 23
cCccce v
MmAmMTm =W
P Py P
i () 0t 2
b+ % 40
- O~

A 4

OPEN SCREEN TEWFLATE

CALL VOFEN$('DEMO,SCREEN.FT’,14,1,IFCHN,IERR)
IF (IERR. NE. 0) GOTO %000

GET FARTH, INSP NAME,SERIALM.INSF 1D

[y ig iyl

x o lx]

N,20,5N0,20,TN,20,RKEY,NBYT) /* CREATE KEYWORD
:g% /% GET LENGTH OF KEYWORD

FIND THE TEST RECORD
0 CALL NEXT$(RTCHN,RTREC,RKEY,RTARR,IFLAG,$9100,0,0,0,NCHAR)
PRINT/DISPLAY THE RECORD

OO CICO

-
—
[x a1

Ns IPCHN, RTREC.LINES 18,1E,2)
FLSRET + FLSUSE

MG
M
WP -
[« - Y
"~
-t

«
+ X

C

E ANY MORE MATCHES?
CALL PAUS(J)
IF (J .EQ. 0) GOTO 9900
GOTO0 10

ERROKS

000 WRITE(1,9010)1ERR

- Ixlelyl




P

PAGE 0002

C OSPRT: DISPLAY RESULTS OF ONE TEST

f

*+33.7 IN OPENING OEMO.SCREEN.FT’)

RR .NE. 24 .AND. RTERR .NE. 22) GOTO 9150

KRR .£Q. 7) 60T0 9900
cycL

RTE
RTE
RE
i0

L
T

RTERK, RKEY
DAS ERROR ",I3,” IN FINDING ’,2042)

CALL CLOS$ACIPCHN)

RETURN
END
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- C DSPT: DISFLAY TAFE DATA PAGE 0001

DSPT: DISPLAY TAPE DATA
RN NN RN NN AN AN AN A AR KRNI N RENHERRARRTENLANARHANANN ]

et e b tin

* %
¥ REAL TIRE XRAY - AUTOHATED INSPECTION SYSTERM *
¥ VERSION 1.0 JUNE 1,1980 *
: BOEING AEROSPACE OUALITY ASSURANCE TECHNOLOGY :
RN RN NN NN R AR R A ERRNRNRA RN RNN RN AN %

*CALLED BY: DSPLD AND RETR

#FUNCTION : 1. GET TAPE NAHE OR INAGE NAME FROM OPERATOR (PEDIT) !

* 2. FIND THE RECORD ¥ '
* 3. PRINT/DISPLAY THE RECORD (RPTGEN) *

ARG 1: SPCHN SFOOL FILE CHANNEL INTEGER
SUBROUTIRE DSPT(SFCHN)

CIeGA COCICICIOIOOOOCICIMOOCIOO

INSERT TCOM
INSERT SYSCOM>PARN.K
INSERT SYSCOMSASKEYS
INTEGER IBUF (26),KEY(TNNT) i
LOGICAL MORE
EQUIVALENCE (IBUF , INDEX) /% RIDAS INDEX L
EQUIVALENCE (IBUF(2).KEY) /% RIDAS KEYWORD i
€ OFEN SCREEN FILE ;

CALL VOPENS$ ('DEMO.SCREEN.FT’,14,1,1CH,IERR)
IF (IERR .NE. 0) GOTO 9000

18

-y
Q
{I 1]
o
(=3~
n o

2 /%#D0 NOT ERASE SCREEN TO START

GET INDEX AND FRIMARY OR SECONDARY KEYWORD
PRIMARY KEY=TNANM, SECONDARY KEYS=IMAGE NANES

4
CALL PEDIT(ICH,IBUF,IS,IE,NENSCR) ﬁ

NBYTS = TNWT#2 ‘
LEN = LSIZE(KEY NBYTS) /%FIND SIZE OF KEYWORD FOR MIDAS

FIND THE RECORD
IFLAG a FL‘RET + FLSBIT 1
INDEX = INDEX /% ***CHECKOUT
CALL NEXTS(TCHN:TREC' KEY,TPARR,IFLAG,$9100,INDEX,0,0,LEN)

DISPLAY THE RECORD

IS = 106

i

[xiglxy] [y B > T lply]

[xiglyl

P
[
"
o
o d

v 1
)
BEN(SPCHN, ICH, TREC,LINES,18,1E,2)
DHORE(H RE)

IF (BORE) 60TO 10

C

E CLOSE THE SCREEN FILE

100 CALL CLOSSACICH)
RETUR

g

2000  WRITE(1,90i0)IERR

9010  FORMAT(1X,'ERROR ’',I3," IN OPENING DEMO,.SCREEN.FT')
RETURN

9100 IF (TPERR .NE. 7) GOTO 9110
WRITE(1,9101) KEY

9108  FORMAT(’NOT FOUND: ’,25A2)
GoTO 100
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C DSPT: DISPLAY TAFE DATA PAGE 0002
0 11)TPERR.KEY |
gi%l §§ 'NIDAS ERROR "+13,’ IN FINDING ',25A2)

<

FREECH: RETURNS A NURBER OF AVAILABLE FPAGE 0001 ’

FREECH: RETURNS A NUMBER OF AVAILABLE PRINOS CHANNELS

AR RN NN RN NN AR RN NN RN ERERARE AR RN RRERRRENEX

REAL TIAE XRAY - AUTOHATED INSPECTION SYSTERM
SION JUNE 1,1980

l. l
BOEINB AEROSFACE GUALITY ASSURANCE TECHNOLOGY

RN RN NN NN AR RN R AR R AR AR ARENRARERN
SUBROUTINE FREECH(NUM,ICHN)
GENERAL PURPOSE SUBROUTINE TO FIND ONE OR MORE AVAILABLE CHANNELS

KUR = NUMBER OF FREE CHANNELS REQUESTED
ICHN = AN ARRAY SIZE NUM FOR CNANNELS AVAILABLE

K e K M

sk H ke Kk ok kK

OIS AOOIOCIMIND COOOIOOOOO00

I ™

ALL UNI
IER

END
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C GDFNCT: GET DISPLAY FUNCTION PAGE 0001

aom (yloly B o]

[
o

N
[

I, O M O OwCIoem

Ll ixlely

o0

GDFNCT: GET DISPLAY FUNCTION
NN RN NN E RN RN NN RN NN NN NN RN NN RN RN R RAENRRAREE

* *
* REAL Txnz XRAY - AUTOMATED INSPECTION SYSTEM *
* VERSI JUNE 1,1980 *
* socxns AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
*
R KT IEIEIEIEIIIER I I I I I IE I IE IR KN RN
%*CALLED BY: DSPLD *
*FUNCTION: 1. GET FUNCTION FROM OPERATOR *
M 2. GET MAILSTOP FROM OFERATOR IF PRINTOUT DESIRED M
* 3. IF PRINTOUT DESIRED, OPEN A SPOOL CHANNEL *
ARG 1: MENU INTEGER L
ARG 2: SPCHN  SPOOL CHANNEL NUMBER INTEGER |
ARG 3: SPFNAM  SPOOL FILE NAME STRING, INTEGER ARRAY(?7)
SUBROUTINE GDFNCT (MENU,SPCHN, SPFNAR)
INSERT SYSCOM>ASKEYS
INTEGER SPCHN,SPFNAM(7)
SPCHN = 0
CALL 2FIL(SPFNAM,14,0)
OPEN A CHANMEL TO SCREEN TEMPLATE
CALL VOPENS(’DEMO,SCREEN.FT’,14,1,ICH, IERR)
IF (IERR .NE. 0) GOTO 9000
GET MENU AND MAIL STOF FROM SCREEN i
1S = 175 ?
IE = 184
NEWSCR = 2 /% DO NOT ERASE SCREEN TO START i
CALL PEDIT(ICH,SPFNAM,IS,IE,NEWSCR) «
IF (SPFNAM(1) .GE. O .AND. srrnan(1) .LE. 8) 6070 30
WRITE(1,20) ,
FORMAT(1X, "MENU NOT IN RANGE’)
6070 10 ]
CLOSE THE SCREEN FILE j
0 CALL CLOS$A(ICH)
AENU = SPFNAM(1) |
IF (SPFNAM(S) .EQ. 0) RETURN
CALL ZMVD(’MAILSTOP.’,SPFNAN,9)
CALL PACK(SPFNAM,14)

OPEN A CHANNEL TO SPOOL FILE FOR WRITING
CALL VOFENS (SPFNAMN,14,2,SPCHN, IERR)
IF _(IERR .NE. 0) BOTO 9100
RETURN

KROR MESSAGES

WRITE(1,

FORHAT(I
RETURN

0
0

o0

E
0 ER
1 OR "»13,' IN OPENING DEMO.SCREEN.F1')
0 ERR, SFFNAR

i OR ",I3,” IN OPENING ',742)

o0
=

>m
*A
A“
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: C GFUNCTY: GET FUNCTION, MAIN MENU PAGE 0001 |
, i

!
; ¢ GFUNCT: GET FUNCTION, MAIN MENU .
E 6369636 36 36 36 96 36 36 36 36 36 9 3 36 3 3 3 3 3 3 3 % I I I I I 96, I H KK I I KKK KW KK E KKK KKK KX KKK KRN % I ]
* *
¢ = REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM ¥ :
¢ = VERSION 1.0 JUNE 1,1980 * E
£z BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY * !
g A RA AR E LR L E XL SRR R SRS E R AR A RS E LA SAXEENRLEREXEXELXENREXNERN ) z
C  * CALLED BY: Al '
€ % FUNCTION: GET MENU FUNCTION - INSPECT.PLAN,QUERY RESULTS.EXIT . ;
c SUBROUTINE GFUNCT (MENU) '
1 NRLTE(1,20) s
FO HAT(//,'HAIN NENU: '/
£1X,’°0 1’/
11X, 71 PERFORH AN INSPECTION'/
21X,’2  FLANNING FUNCTIO .
$1X:'5  GbERY YRsbEETION RESuLTs")
KEAD (1,30, ERR=40)AENU
30 sgk?agﬁﬁi)tr 0 .OR. MENU .BT. 3) 60TO 10
RETURN * -6
40 MENU = O
RETURN ﬂ
END
E
t
r

T e T T U Y

e s pe—-
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C GIIN: GEY INSPECTOR INPUT: INSFECTOR 1D, PAGE 0001

E GIIN: GET INSPECTOR INPUT: INSPECTOR ID, PARTH, TESTNAME, SERIALM
C FRENRE NIRRT NN I, NI I I KW I I K AT NN N KK
* *
E ¥ REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM ¥
C M VERSION 1.0 JUNE 1,1980 %
g ¥ BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY :
*
C RRREEREERXEERXNEEXRRNRERE LI KKK %333 9369933993333 % %% %%
C !
C *CALLED BY: INSF % |
E #FUNCTION: GET INSPECTION INFORMATION WITH SCREEN EDITOR %
c SUBROUTINE GIIN(IID,PART,TESTID,SERIAL.IERR) y
B ncnsxou 1RUF (36) £
g MOVE EDIT BLOCK ‘~
‘ CALL MSUBSA(IID,10,1,20.I1BUF,70,1,10) !
' CALL MSUBSA(PART,20,1.,20,18UF,70,11,30) i
CALL nsuesa<rssrxo.2o.x.2o.xsur.7o.31.50)
CALL MSUBSA(SERIAL.20.1.,20.,IBUF,70,.51,70) ]
C OPEN SCREEN FILE :
CALL VOPENS(’DEMO.SCREEN.FT’,14,1,ICHN, IERR) H
IF (IERR .EQ. 0) GOTO 20 {
WRITE(1,10)IERR '
10 §g§3a;(1x,'ERR0R *,12," IN OPENING DEMO.SCREEN.FT')
C SET UP PEDIT PARAMETERS
20 Bl
NEWSCR = 2 /% DO NOT ERASE SCREEN TO START
€ GET OPERATOR'S INPU
CALL PEDIT( CHN leur,ls 1E,NEWSCR)
C MAKE SURE SERIALM
IF (IBUF(26) .NE. D) GOTO 40
WRITE(1,30)
30 Egggngélx.'SERIAL NO. MANDATORY!'’)
C LOAD INPUT DATA INTO PARAMETER VARIABLES ’

- e o o

40 CALL nSuesa(IBUF,70.1,10,110,10,1,10) .
IBUF,70,11,30,PART,20,1,20)

IBUF170131vSOvTESTIOvZOvl12 g)
IBUF,70,51,70,5ERIAL,20.1,20)




v " -
b e————— I
-

€ GPFNCT: GET PLAN FUNCTION PAGE 0001
€ GPFNCT: GET PLAN FUNCTION ;
(c: (X2 222 X2 2222 2 2232322323222 2222333222322 2]
* #*
€ x REAL TINE XRAY - AUTOMATED INSPECTION SYSTEAM x
£ VERSION 1.0  JUNE 1,1980 * :
¢ : BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY ' !
: ]
C NI I N NI I KK I KK N KN, T X I I I KKK I I KKK IN KX KK I KKK KKK KX KX !
¢ »
€  xCALLED BY: PLAN " :
€ *FUNCTION: GET PLANNING FUNCTION FROM OPERATOR % ;
; SUBRROUTINE GPFNCT (MENU)
{
5 WRITE (1,10) o | 4
10 FORMAT(/) TRENU: "/, f
1 '1 CREATE NEW PLAN’,/
2 ' 2 CREATE NEW TEST PROCEDURE’ .,/
3 " 3 CREATE NEW IRAGE COMMAND'./
4 " 4 HMAKE NEW PLAN FRON OLD’,/ )
§ ' 5 NAKE NEW TEST FROM OLD’./
& ' 5 MAKE NEW INAGE COMMAND FROM OLD’,/ b
7 "7 MODIFY FLAN',/ ,
8 * 8 MODIFY TEST PROCE
9 ' 9 MODIFY INAGE COMM
. '10 DELETE PLAN’,/
1 '11 DELETE TE £
2 '12 DELETE IE L
3 13 DELETE I f
4 '14 DISPLAY D
CALL READN('? °,
IF (MENU .LT. 1)
IF (MENU .GT. 14
RETURN
END




E C GPLNM: GET PLAN RECORD FAGE 0001
E GPLNN: GET PLAN RECORD
¢ P T I T L T T mm
C * *
C ¥ REAL TIRE XRAY -~ AUTOHATED INSPECTION SYSTEM *
C * VERSION 1.0 JUNE 1,1980 *
g * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
* * ;
{ ¢ P LI omm
c .
C *CALLED RY: INSP * 3
C *FUNCTION- 1. EATE THE PLAN KEYUORD % p o
C 2. FIND THE PLAN RECORD ¥
C * 3. IF PLAN RECORD NON-EXISTANT, MAY USE DEFAULT PLAN* _
C
c SUBROUTINE GPLNM(PART,TESTID,DEFALT,IERK) b,
$INSERT FCOM :
$INSERT SYSCOM>PARM.K '
EINSERT SYSCOM>ASKEYS ,
INTEGER KEY(15),DPLAN(1S)
LOGICAL DEFALY,YES,YSNOSA
C
CALL CRP&EY(PART:?D TESTI0,20,0,0,0,0,KEY,30)/%CREATE KEYWORD
c WRITE(1,1000)KEY
1000 FORMAT (11X, KEY: ',15A2)
DEFALT = .FALSE.
10 CALL Z2FIL(PREC,PSZB,0) /*INITIALIZE PREC
IFLAG = FLSRET
C WRITE(1,1000)KEY
c CALL TDUANP(KEY,30)
CALL NEXTS(FCHN,PREC.KEY,FLARR,IFLAG,$9000,0,0,0,0)
C WRITE(1,1001)
1001 FORRAT(1X,'NO ERROR FKOM NEXTS$')
IERR = 0
C RETUR
9000 1ERR = PLERR
c WRITE(1,1002)IERR
1002 FORMAT(IX,’ERROR ’',12)
IF(PLERR.ER.?7) GOTO 9100
IF(PLERR.NE.22 .O0R. PLERR .NE. 24) GOTO 9900
CALL RECYCL
c G0 T0 10 /7% TRY AGAIN :
]
C Record does not exist |
92100 YES =  YSNOSA(’NOT FOUND. USE DEFAULT PLAN’,27,A$DNO) :
IF (YES) GOTO0 9200
IERR = -i !
RE TURN !
9200 CALL ZHVD('DEFAULT PLAN/DEFAULY 'wKEY,30) !
QEFALT = .TRUE. !
GOT0 10
9900 WRITE(1,9910)PLERR,KEY
9910 FORMAT(1X, "MIDAS ERROR ’,13,’ IN LOCATING ’,15A2)




C GPTST: GET A TEST PLAN PAGE 000}

GPTST: GET A TEST PLAN
AR AR R AR N AR R RN RN NN NN RN R AR RN ERRRRRARRERS

REAL TIME XRAY - AUYORATED INSPECTION SYSTEN
VERSION 1.0 JUNE 1,1980
ROEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY

e WK ok A K K
W3k WK

t2x232223232 3223232222322 23 3332232223223 22322222223322322332333%

C

;

¢

c

C

C

;

C *CALLED BY: DINSF
c *FUNCTION: 1. GE TEST P N RECORD
¢ * ESCRIP
C

c

c

C

C

c

$

$

$

c

c

W K W

2. ISFLAY TEST D TION

SUBKOUTINE GFTYST(ITEST,IERR)
ITEST = TEST SEQUENCE NUMBER

INSERT FCOM
INSERT PTCONM
INSERT SYSCOM>FARM.K

EQUIVALENCE (FDA,LFDA), (FDB,LPDR), (PDC,LPDC). (PDD.LFDD)

%ggﬁg = 32 ; (ITEST-1)%PRUT
éO CALL NEXTS(PTCHN FTREC,PREC(IBIAS),PTARR,IFLAG,$9000.0.0.0,0) '
g DISPLAY OESCRIFTION TEXT
WRITE (1, 15)
15 FORMAT (/
1F (LPDA .EQ@. D) 6OTO 30
WRITE (1,20) PDA
IF (LPDA .EQ. 0) GOTO 30
WRITE (1.,20) PODB
IF_ (LPDC .EQ. O) GOTO 30
WRITE (1.20) PDC
IF_(LPDD .EQ. D) 6070 30
WRITE (1,20) PDO
20 FORMAT(3942)
30 WRITE (1,40)
40 FORMRAT (/)
RETURN
:
9000 IERR_= FTERK
IF(FTERR.NE.22 .0R. PTERR .NE. 24) 60TO 9900
WRITE(1,1002) /% #xxCHECKOUT %%
1002  FORMAT(1X,’CALLING RECYCLE’)
CALL RECYCL
60 70 10 /% TRY AGAIN
9900 IF (PTERR .NE. ?7) GOTOQ 9905
WRITE(1,9901)FPTNR,FTNAN
9901 Eg?ﬁg;(lX.'TEST "+10A2," NOT FOUND IN DATA BASE ',16A2)
9905  WRITE(1,9910)PTERR,PTNA,PTNAM
9910  FORMAT(1X, MIDAS ERROR ’.13," IN TEST ',18A2/1X,
C’FROM DATA BASE ',16A2)
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C GRFNCT: GET RETRIEVAL FUNCTION FAGE D001

C
¢
£
c
C
€
c
c
C
c
c
C
C
c
C
c
5
10

20
30

GRFNCT: GET RETRIEVAL FUNCTION

AR AR AR AR RN AR RN E R AR AR A A AE AR AR AR RN LXK AAERRARRARZERN

* *
¥ REAL TIHE XRAY - AUTOMATED INSFECTION SYSTEM ¥
* VERSION 1.0 JUNE 1,1980 *
: BOEING AEROSFACE OUALITY ASSURANCE TECHNOLOGY :
E L E R I s R I R s s 2223233333333 22322233
*CALLED BY: RETR *

*FUNCTION: GET RETRIEVAL FUNCTION FROM OPERATOR ¥

ARG 1: MENU  INTEGER

SUBROUTINE GRFNCT(MENU)

WRITE(
FORMAT

- .

£ AN IMAGE EOR DISFLAY'/,
E ONE TEST R

R - RISt

OIS0 v ~ % % -

zmhmom
Sl DDV NSO




C INITAL: SET UF TERMRINAL CODES AND OFEN D PAGE 0001

INITAL: SET UP TERMINAL CODES AND OPEN DATA BASE FILES

AR A R XA AR R AR A AN SRR R A AR AR AL LSRR R AR AN AR BN AR IR RS RRNK

MWK K WKk K

REAL TIRE XRAY - AUIOHATED INSPECTION SYSTENM
VERSION 1.0 JUNE 1,1980
BOEING AEROSPACE OUALITY ASSURANCE TECHNOLOGY

% CALLED BY: Al

2. OFEN DATA BASE FILES

SUBROUTINE INITAL(IERR)

SERT FCOM

ccon
ERT SYSCOM>KEYS.F

INTEGER TYPE

Dmd =
—Z< It =
o - -

mrm

CALL INOU ('"This eprodram will not run on wour terwinal.',43)

c RETURN
C GET DATA BASE

c
C
%
c
C
C
c
¢
g : FUNCTION: 1. SET UP DATA S t ARAMETERS (DBPRM)
c
c
$
$
$
$
$
$
$
c
€
c

GT. 0 .AND. TYPE .LT. 4) GOTO 10
.EQ. 4) GOTO 4

FARARETERS

éO CALL DBFRAM
C OPEN FLAN DATA BASE FILES

IF

CALL VOFENS (FLNAN, PLLEN 1,FCHN, IERR)
(IERR .EQ. 0) GOTQ 30
URITE(I:?O)IERR FLRAR

20 FORMAT(1X,"ERROR ",I2," IN OPENING ', 16A2)

RETURN

C
30 CALL VOFENS (FTNAM, PTLENDI +PTCHN. 1ERR)

IF (IERR

.EQ. 0) GOTO

URITE(l.gO)IERR +PTNAN

CALL C
RETURN

c
E OFEN RESULTS DATA BASE FILES

40 CALL VOFEN$ (RLNAM,RLLEN,1,RLCHN, IERR)

IF (IERR

LEQ. 0) GOTO SO

URITE(I 20) IERR, RLNAN
C CLOALL

TURN

c
50 CaLL VOPEN‘(RTNAH RTLEzal.RTCHN-IERR)

IF (IERR

.EQ GOTO
WRITE(1, 20)IERR RTNAH
CALL CLOALL

RETURN

€
C OPEN TAFE DATA BASE FILE

60 CaLL UOPENS(TPS?H y TPLEN, 1, TCHN, IERR)

IF (IER
WRITE(
CALL cLO

GOT0 70

Eq
20)IERR TFNAN
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C INITAL: SET UF TERMINAL CODES AND OPEN D PAGE 0002

c RETURN
C OPEN COMMAND DATA BASE FILE

> e ey

70 CALL VOFPENS(CNNAM,CLEN,1,CCHN,IERR)
IF (IERR .EQ. 0) G0OTO 80

WRITE (1,20) IERR, CNNAR

CALL CLOALL

RETURN

C INSF: PERFORM AN INSPECTION FAGE D001

INSP: PERFORM AN INSPECTIONM
R AR RN A R R R RN R R R RN IR AN A A AR EAXERRRAARR R IAAHR AN ‘
%

REAL TIHE XRAY - AUTORATED INSPECTION SYSTEM ¥
VERSION 1.0 JUNE 1,1980 * ;
BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY :

*

AR AR AT RS AR AR XA RA AR XA L TR AR ARBERER AR EAREX e

¥CALLED BY: Al

*FUNCTION- i. GET INSPECTOR ID.PARTH,TEST,SERIALH# (GIIN)
GET_THE FLAN Gghﬂ?s

2.
X 3. DO THE INSPECTI INSP)
SURROUTINE INSF(EQUIP,JERR) ﬂ

INTEGER 11D(5),PART(10),TESTID(10),SERIAL(10) ¥
LOGICAL DEFALT,EQUIP,MCRE 5

€
€ GET INSPECTOR INPUT: INSPECTOR ID, PARTH, TESTNAME, SERIALH

10 CALL GIINCIID,PART,TESTID,SERIAL,IERR)
IF (IERR. NE. 0) RETURN :

C
C GET PLAN RECORD ']

CALL GFLNWR(PART,TESTID,DEFALT,IERR) ;
IF (IERR) 20,30,200

C

20 IERR = O |
C

c

oW e W kW

L

C
c
¥
C
c
c
[
C
c
C
c
C
C
C
c
€

GOTO 100

QUIP,DEFALY.IERR)

c
30 CALL DINSP(1ID,SERIAL.E
RETURN

¢ IF (IERR .NE. 0)
C DO MORE?

100 CALL DAORE (MORE)
IF _(AORE) GOTO 10
200 RETURN
END




C INTAP: INITIALIZE TAPE PAGE 0001
C INTAP: INITIALIZE TAPE
g HEEXREXXRREERXIIEENHXHE XXX KKK 33333 3335 969 3 26 3 3 3 3 9 9 5 3 3 36 9 3 5 % % %
* *
€ = KEAL TINE XRAY - AUTOMATED INSPECTION SYSTEN *
C = VERSION 1.0  JUNE 1,198 *
C BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
‘ § :*****************i*********;********i**!!i********i******i*****i
j C  *CALLED BY: DINSP x
| € xFUNCTION: 1. ASKS IF MAG TAPE NEEDED *
C 2. ASSURES THAT CORRECT TAPE IS ON-LINE *
% 3. ASSURES THAT TAPE 16 AT CORRECY PORITION %
¢ s 4. BETS TAPE RECORD * ;
) SUBKOUTINE INTAP(EQUIP,NOTAPE,IERR) :
€ EQUIF = EQUIP INITIALIZED FLAG :
C  NOTAPE = TAPE INUSE FLAG., RETURNED ¥
€ IERK = ERKOR KETURNED :
$INSERT TCOM
$INSERT SYSCOM>PARM.K
$INSERT SYSCON>ASKEYS
LOGICAL YSNOS$A,NEW,CSTR$A,NOTAPE,YES,EQUIP, ITAPE,NTAP
; INTEGER STATUS(3),NARE(10)
C
IF (.NOT. EQUIP) GOTO 10 /% 1S EQUIPHENT INITIALIZED?
YES = YSNOSA(’DOES THIS INSPECTION REQUIRE MAG TAPE’,37,A$DNO)
IF (YES) NOTAPE = .FALSE.
c PAST  PRESENT .
IF (.NOT. YES .4ND. NOTAPE) RETURN /%  NOTAPE NOTAPE
IF (.NOT. NOTAPE .AND. YES) GOTO 5 /% TAPE _TAPE ;
IF (NOTAPE .AND. YES) 6OTO 2 /% NOTAPE TAPE
. IF (.NOT.NOTAPE .AND. .NOT. YES) GOTO 12 /%TAPE NOTAPE ¥
2 NTAP = YSNO$A(’1S CORRECT TAFE MOUNTED AND READY’.33,A$DNO)
IF (.NOT. NTAP) GOTO 1 t
IF_(THAMC1) LEQ. 0) GOTO 15 1
; 60TO 5 -
}
5 IF (TNFL + 1 .E@. TFCNT) RETURN /% IS TAPE AT CORRECT POSITION?
WRITE(1,6) TNAA |
FORMAT(1X, ’CURRENT TAPE ON LINE: ',1042) !
ITAPE_= YSNO$A(’'IS THIS CORRECT’,15,A$DNO) i
c IF (1TAPE) 6070 B |
1 WRITE(1,7) t
7 FORMAT (1X,'FLEASE MOUNT NEN TAPE: HIT ANY KEY WHEN READY')
CALL PAUS(J)
] 60TO 14
8 N = TNFL - TFCNT + 1
. 6OTO 70
10 CALL ZFIL(TREC,T528.0)
CALL TONL
11 YES = YSNOS$A(’DOES THIS INSFECTION REQUIRE MAG TAPE’,37,A$DNO)
12 IF (.NOT. YES) NOTAPE = .TRUE.
1F 1 .n01. YES) RETURN
NOTAPE = .FALSE.
C GET TAPE NAME
14 caLL %SAL(TREC »T528.,0)
15 CALL TNOUA(C’TAFE NAME (ENTER “NEW" IF A NEW TAPE) *,38)
CALL READL (TNAR NCHAR, 20)
NEN = CSTR$A(CTNAM,NCHAR, 'NEW',3)
] RN CNGT ey BoTe S
€ NEW TAFE, ADD IT TO THE DATA-BASE
A5-103




C INTAP: INITIALIZE TAPE PAGE 0002

B RS e T e 20
D1$ (TCHN, TREC, TNAN, TPARR, FLSRET, $9000,0,0,0,0)

6616 88

c
C EXISTING TAFE - FIND IN DATA BASE

- o O et ot S "y i D U R S = — -

§0 CALL NEXT$(TCHN,TREC,TNAM,TFARR,FL$RET,$9100,0,0,0,0)
€ CHECK THE TAFE FOR ONLINE

S50 TFCNT = 1§ /% PRESENT FILE NO.
"CALL TSMT(0,LOC(TREC).0,:100000,STATUS)
IF (AND(:300,STATUS(2)) .NE. :300) 60T0 9200

c
€ REWIND TAPE

60 CALL TSAT(D,LOC(TREC),0,:40,5TATUS)
IF(AND(STATUS(2),1) .EQ. 0) GOTO 640
C MOVE TO CORRECT FLACE ON TAPE
N = TNFL
70 IF (N_.EQ. 0) RETURN
CALL T$BT(O,LOC(TREC).0,:22200,STATUS) /*MOVE TAPE 1 FILE
IF (STATUS(1) .EQ. 0) 60TO %0
80 CALL TSAT(O,LOCC(TREC).0,:100000,STATUS)
IF (STATUS(1) .NE. 0) GOTO 80
90 N=N-1
TFCNT = TFCNT + §
¢ GOTO 70
9000 IF (TPERR .NE. 12) GOTO 9010
WRITE (1,9001)
9001  FORMAT(/,10AR2,’ ALREADY EXISTS.')
G070 10
9010 IERR = TPERK
WRITE (1,9011) IERR.TNAA
9011 FORMAT(’MIDAS ERROR =',13,’, KEY = ’,1042)
c RETURN
9100 IERR = TPERR
c IF(TPERR.NE.7) GOTO 9150
C RECORD NOT FOUND
WRITE(1,9140)
9160 {ggghT(éX.'RECORD NOT FOUND’)
=2
6070 11 /#GIVE OPERATOR ANOTHER CHANCE
9150 IF(TPERR.NE.22 .OR. TPERR .NE. 24) GOTO 9190
CALL RECYCL
6010 30 /% TRY AGAIN
92190 MRITE (1.9191)IERR,TNAN
9191 FORMATC('MIDAS ERROR:’,13,’. TAPE & ',1042)
c RETURN
9200 WRITE(1,9210)
9210  FORMAT(1X, PLEASE MOUNT TAPE AND FUT ONLINE’)
00 9211 I = 1,3
SALL TOOCT(STATUS(I))
9211 ALL TNOUAC' ',1)
CALL FAUS(J)
6070 S0
END

T, e i Cadmea

T :*
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INTIP: INITIALIZE THE IMAGE PROCESSOR PAGE 0001

INTIP: INITIALIZE THE IMAGE PROCESSOR & SYSTEM 500 SUBSYSTEM
RN RN RN RN NN N RN RN RN RN RN RN E AR ARNRNARRE R KRR

£ *
X REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM *
* VERSION 1.0 JUNE 1,1980 *
: BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY :
AR NN AN R IR NN RN AR RNARA AR ARRR

SUBROUTINE INTIF(IERR)

INTEGER ZERO

INTEGER DIGIT(40)

COARON /OREZ/ ZERO(B191)

DATA DIGIT/’>DIGITIZE>$A; ',33%" '/

1S THE IMAGE PROCESSOR ON?

CALL TONL

Catt TNOUA(’POHER OR THE MODEL 70 & HIT A KEY ',34)

CALL PAUS(J)

ZER0(3029)=50

ZERQ(3053) =0

ZERO(3054)=0

LOAD CORMON
CALL CALDR
CLEAN THE DIRECTORY AND INITVIALIZE M70
CALL ICLEAN
TURN ON THE CAMERA
CALL CMDM70(DIGIT,IERR)
g




C INTMOT: INITIALIZE MOTORS FAGE 0001

INTROT: INITIALIZE MOTORS
RN RN NN R RN RN NN RN RN AN RN R RN RN RN R AR AR RL A AR "

C
¢
£ *
E ¥ REAL TIME XRAY - ﬁUTOﬂthD INSPECTION SYSTER
c i VERSION 1.0 JUNE 1,1980

C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
=
c

c

$

c

o ek sk ak

L EI 22 2222 eI LRI 2 a2 22 22222222222 12222 22222221 ]

SUBROUTINE INTROT(IER) k
INSERT SYSCOM>ASKEYS

LOGICAL YSNOSA i
PARANETER NMOT = 3 b
INTEGER HOTOR(NHOT)»SIATUS

ROTOR 1 POSlTlONlNG INFLEMENTED IF ﬂOTOR(l) =1
¥x% NOTE: MOTOR Num ERS START AT 0! %=
DATA MOTOR /0,0,1,0.0

RESET THE ABORY IF SET

0 CALL AOTION(:140000,0,0,1ER)

(IER-1) 20,15,900
15 CALL TNOUA(’FUT HOTOR CONTROL IN REMOTE. HIT ANY KEY ',41)
C%L%OPQ%S(IGO)

el Cumi . .

=IO oM

-

ASK OPERATOR IF STANDARDIZATION IS NECESSARY

0 IF (.ROT.YSNOSA
5 GST COUNTFR BEEN FIXED SINCE LAST POWER-UF',42,A$DN0))

OPERATOR THINKS EVERYTHING IS OK.

o CALL POSIT(2,IVAL,S5TATUS) §
IF (STATUS-1) 50,435,900

45 CALL TNOUA(’PUT MOTOR CONTROL IN REMOTE. HIT ANY KEY ',41)

CALL PAUS(IG0)

c 60 T0 40 4
50 WRITE(1,51)IVAL
51 FORMAT(1X,'COUNTER SAYS YOU ARE AT ’,I6) ¥
c IF (YSNO$A(’IS THIS CORRECT’,15,A$DNO)) RETURN
c
80 00 100 N=1,NROT
IF (ROTOR(N) .EQ. O0) 6OTO 100
#0T = N ~ 1
CaLL POSINT(NMQY,IER)
IF (ICR .NE. D) RETURN
100 CONTINUE ¢
300 RETURN ;
END




C LISTIX: LIST KEYNAMRES BY INDEXMN PAGE 0001

LISTIX: LIST KEYNAMES BY INDEXM
AR AR E RN AN NN RN N NN N RN NN RN RN RN RN R ARIRRR A BE RSN i
*
¥ REAL TlﬂE XRAY - AQUTOMATED INSPECTION SYSTEM
* VERSION 1.0 JUNE 1,1980
% BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
*
¥

EEREREER RN RE AR TR RN AR R AR AR E RSB RRAAR SR AR ERRXRERENEERX

e 3 K W o

¥CALLED BY: DSFLD_AND RETR
¥FUNCTION = 5. gE} EHAT DA

1
0
3. GET REQUESTE
4. DISPLAY/PRIN

ARG 11 SFOOL CHAN #
SUBROUTINE LISTIX{(SFCHN) &

INSERT PCOM
INSERT PTCOM L
INSERT RCOM 1
iNSERT RTCON {

ng T SY880ﬂ>PARH K
;N;EgEREgHPRI 20 /% RESULTS RAIN PRIRARY KEYWORD SIZE
INTEGER THREC(TSZU) TAARRY (14), THERR, TAKEY (TNWT) , TACHR . TRUDS
EQUIVALENCE (TMARRY, THERR)

GET MENUH b

#® ok XK
LR R

c
¢
¢
c
¢
c
c
c
€
C
c
C
C
C
€
C
€
€
c
$
$
$
;
c

N IO

0 (
0 FORMAT NDICIES MENU’/

14 / ks
T NARE'/ 11

“mD>

m\\qu\wg

1X,711

/
T NAME'/

-M>
NN:
m

-

Tt TID % = % w w ¥
DI AN I I N
C - OO e0S
- - % and
'

OO MICI D I XK
CAO~A T BABD v v« w

* .
YL T DD St et St Pt bk B

F MENU SELECTION

TY 0
» 0 .AND. N .LE. 35) 60T0 40
. 0) RETURN

0

.AND. 1 .LE. 1) 6OTO 50

ot G 2t e
STOT™Mm =M
-

- EF
L)
-

m

et

o

IFLAG = FLSKET + FLSUKY + FLS$FST
SET MIDAS CHANNEL ,HCHAR 1IN KEYWORD
6070 (110,120,3130,140,150).N

=IO OO
g
-
>
=

-
(=~

TACHR = 30
L) CHR = PNUT*2

fiCHN = PTCHN
TACHR = 20




C LISTIX: LIST KEYNAMES BY INDEXW PAGE 0002

e GOTO 160
8 RESULTS
130 ACHN = RLCHN

IF (I .EQ. 0) THCHR = RMPRI¥*2
IF (1 LEQ@. 1) THCHR = RNWT%2
c GOTO 140
g RESULTS TEST
140 ACHN = RTCHN
TACHR = RNWT#2
GOTO 160
150 MCHN = TCHN
IF (I .EQ. 0) THCHR = 20
c IF (I .EQ. 1) THCHR = TNWTx2
E CALCULATE. WWORDS IN KEYMWORD
660 TANDS = TACHR/2
E SFOOL LOOF
é?O D¢ 200 J = 1,22
g GET DATA
180 CALL NEXT$(MCHN, TAREC, TWKEY, TAARRY, 1FLAG,$9000,1,0,0.0)
IFLAG = FLSUSE + FLSRET + FLSPLW + FLSUKY

IF (SFCHN .NE. 0) GOTO 190
E OUTFUT LINE TO TERMINAL

CALL TNOUCTRKEY, TRCHR)
60TO0 200

€
g OUTFUT LINE TO SPOOL FILE
190 CALL WILINS (SPCHN, THKE » TAMDS . IERR)
(IERR .NE. 0) GOTO 9100
300 CONTINUE
g END OF SPOOL LOOF - GO BACK AND GET MORE
c
IF (SPCHN .NE. D) BGOTO 170
CALL AUS(
IF (J .NE. 0) 6OTO 170
%10 RETURN
g ERRORS
9000 IF _(TMERR_.NE. 7) GOTO 9005
SRITg (1:33)
IF (SPCHN .EQ. 0) CALL PAUS(J)
I%TngbEn. 0) RETURN
9005 ?F (TRERR .NE. 22 .AND. TMERR .NE. 24) GOTO %010
CALL RECYCL
G0T0 180
9010  WRITE(1,9020) THERR. T
9020 FORMAT(1X,’M1DAS ERROR '113-' IN FINDING ',25A2)
c RETURN
9100 WRITE(1,9110)IERK,SPCHN, TAKEY
9110 Eg?ﬁg;(er’ERROR "+13," IN WRITING TO SPCHN ',13,'KEY= ’,25A2)
€
END A5-108




C MOFYC: MODIFY IMAGE PROCESSOR COMMAND PAGE 0001

MDFYC: MODIFY IMAGE PROCESSOR COMMAND

REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
VERSION 1.0 JUNE 1,1980
BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY

ok K sk W

*CALLED FRO#: PLAN

¥FUNCTION: 1. GET COMMAND NAME FROM OPERATOR

§. ES}TCOHHANDCRECORD FROMA DATA BASE
4. STORE THE NEW RECORD IN DATA BASE

SUBROUTINE WDFYC(IER)

W N ke

INSERT CCOM
INSERT SYSCOH)ASktla
INSERT SYSCOM>FPARAM.K

C
c
C
c
c
c
c
c
c
C
C
C
C
C
¢
C
c
$
$
$
E
c INTEGER NARE(16)
c

c

DATA NABE /'DEMO.SCREEN.FY '/
Orgn 8 channel to the screen temrlate file
CALL VOPENS (NAME, 32,1, lFCH.lER) /7% OPERN FOR READ
c IF (IER .NE. 0) GOTO 90
IS = 318
IE = 319
NEWSCR = 2 /7% DO NOT ERASE THE SCREEN 70 STARY

C
g Clear record buffer

c
c
E Get the test nawe.
EO CALL PEDITC(IFCH,CREC,IS,]1E,NEWSCR)
E Get the record for editing.
80 CAtL LOCK$(CCHN,CREC,CNAM,CARK FL$RET,$9100,0,0,0,0)
g Edit the file
1S = 318
1E = 330
e CALL FPEDITC(IFCH,CREC,15,1E,NEWSCR)
E Store the record
CALL UPDAT$(CCHN,CREC,CNAM,CARR,FLSUSE,$9200,0,0,0,0)
€ ARORE?
800 IF (YSNOSA('More’:4,A$DNO)) GOTO 20
E__ CLOSE THE SCREEN CHANNEL NO.
400 CALL CLOSQA(!FCH)
c RETURMN
9000 WRITE (1,9001) IER,NAME
9001 FORMAT(TERROR *,13,", OPENING FILE ',16A2)
c RETURN
9100 IF (CERR .NE. 7) GOTO 9110
WRITE (1,9101) CNAM
9101 FORRAT(10A2,’ NOT FOUND')

EERRRRRERRERERRXRE RN X633 99696369693 32363 36 3636 36 36 96 96 36 36 96 9 2 36 96 36 96 96 36 9 % % %

W oK W K

2212232282232 23238233 3322222222221l 132332222283 23 2212228332212

W W Wk

B




C MDFYC: MODIFY IMAGE PROCESSOR COMMAND PAGE 0002

6OTO 300
9110 IF (CERR .EQ. 22) GOTO 30 {
IF (CERR .EO.)ZA) 6oTe 33
9111 HSRIETf‘ﬁfﬁgé LOLRRBRRINM: 13,0 KEY = '.15a2)
. GOTO 400
c \
§200 WRITE (1,9101) CERR,CNNAM
9201  FORMAT(’MIDAS UPDAT ERROR =',I3," KEY = ’,15A2)
60TO 400
C 1
¢ i
END
C MDFYP: MODIFY PLAN PAGE 0001
E NDFYP: MODIFY PLAN
E XREEEI AKX I I I eI I I I J K6 ;KKK
* *
€ = REAL 11n£ XRAY - AUTOMATED INSPECTION SYSTEM %
¢ = VERSION 1.0  JUNE 1,1980 *
£z eoexns AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
E HEAE AR LR R R R E AR AN XS AR LRSS SRR TN LA S EXERE R AR R LR REREXE
c SUBROUTINE MDFYP(IER)
4
C  *CALLED FROM: FLAN * :
C  *FUNCTION: 1. ASK OPERATOR FOR PARTN, INSPECTION NAME * ;
C = 2. GET THE PLAN REC ORD M
€ = 3. ALLOM OPERATOR TO MODIFY THE PLAN RECORD *
E ¥ 4. DELETE OLD AND INSERT NEW SECONDARY KEYS M 4
1ER = 0 ]
CALL TNOU (*NOT IMFLEMENTED'’,16) 1
RETURN |
END
2

AR T

A5-110




C ADFYT: MODIFY TEST PROCEDURE FAGE 0001

NOFYT: MODIFY TEST PROCEDURE

CALLED FROM: FLAN
FUNCTION: 1. GET TEST N
2. GET_TEST K

3. EDIT THE R

4. STORE THE
SUBRROUTINE MDFYT(IER)

E FROM OPERATOR
0 D FROM DATA BASE
H R

ECORD IN DATA BASE

sk K ke M e

AN
EC
ECO
NE

1 PICOA
T SYSCON>ASKEYS -
T SYSCOM>FARM.K

P g fondt
b+ <+ 4
wwmen
mmm
nn

INTEGER NAME(14)
INTEGER KEYO(10) /7% FRIRARY KEY
c DATA NAMRE /’DEMO.SCREEN.FT v/
g Oren 28 channel to the screen tesplate file
CALL VOFENS (NARE,32,1, IFCN 1ER) /7% OFEN FOR READ
c IF (IER .NE. D) GOTO 9000
1S = 197
IE = 199
c NEWSCR = 2 /% DO NOT ERASE THE SCREEN TO0 START
E Clear record buffer
éo CALL ZFIL(PTREC.PTSZR,0)
C
g Get the test nawme.

go CALL PEDIT(IFCH,FTREC,1S,1E,NEWSCR)
C Get the record for editing.

go CALL LOCK$(FYCHN,PTREC,FTNMA,PTARR.FL$RET.$%100,0.0,0.0)
c Edit the file

C _________________
18 = 275
IE = 297
c CALL PEDIT(IFCH,FPTREC,1S,1E,NEWSCR)
% Store the record
CALL UPDATS(PTCHN,FPTREC,FPTNA,PTARR,FL$USE,$9200.0,0.0,0)
€t  MORE?

———— o ot = -

800 IF (YSNOSA(’More’,4,ASDN0)) GOTO 20
% CLOSE THE SCREEN CHANNEL NO.

FRNXRRRXXRRXNENENRRFNHHREIHIH NI 06626 906 36 36 96 06 06 96 96 3 36 36 96 3 36 96 96 26 36 36 96 3 36 3¢ 3¢ ¢ ¢

* *
¥ REAL TIHE XRAY - AUTOMATED INSPECTION SYSTEAM ¥
* VERSION 1.0 JUNE 1,198 ¥
: EOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY '
R AR N RN RN RN E NN AN AR NN RA AR AR RN RN EARARERRERE

e MG 3 M ik




C MOFYT: RODIFY TEST PROCEDURE FAGE 0002

! 7101 FORMAT(10A2,' NOT FOUND')

60T0 300
9110 IF (PTERR .EQ. 22) GOTO 30
IF (PTERR .EQ. 24) soro 30
WRITE (1,9i11) PTERR,PTN®
9111 FORMAT(’MIDAS LOCK ERKOR =',13,’ KEY = ’,15A2)
. GOTO 400
c
9200 WRITE (1,9101) FTERR,FTNA
9201 FORMAT(’MIDAS UPDAT ERROR =',13,’ KEY = ’,15A2)
! 6070 400
c
c
END
¥
¥
;ﬁi
i
¥
C MKFAC: MWAKE IMAGE COMMAND FROM OLD FAGE 0001 ﬁ
1
g MKFAC: MAKE IMAGE COMMAND FROM OLD ﬁ
E L X3 i i i i it itz i i it iiiiiii i iiiiiiiiiziii '
* *
c * REAL TIHE XRAY - AUTOHATED INSPECTION SYSTEM M
¢ # VERSION 1.0 JUNE 1,1980 *
g ’ aozxus AEROSFACE OUALITY ASSURANCE TECHNOLOGY x ,
g X R R R AR AR R R AR LR AR AR A AR XL R AR XX RN XA A XSRS RREXXXERR K
c SUBROUTINE MKFAC(IER) 3
C %*CALLED FROM: PLAN ¥ !
c *ruucrrous 1. ASK OPERATOR FOR COMMAND, INSPECTION NAME *
c 2. GET THE COMM RECORD ¥
¢ p 3. ALLou OPERATOR ro MODIFY THE COMM RECORD % i
g * 4. WRITE NEW RECORD ¥ g

0
NOU (’NOT IMFLEMENTED!'!’,16) i




- ™

C MAKFAP: MAKE NEW FLAN FROM OLD.

MKFAP: MAKE NEW PLAN FROMR OLD.
AR AR RN IR N E RN R RN AR AR RN R ARANNANNA AR NX

%

* REAL TINE XRAY ~ AUTOMATED INSPECTION SYSTEM
* VERSION 1.0 JUNE 1,198

¥ POEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
*
*

I I e LIt 22 T 22332t 222338222222 22333322]

A M i K

SUBROUTINE MKFMF(IER)

*CALLED FROM: FLAN
*FUNCTION: 1. GET

NANE FROM OPERATOR
NARE FROA OFERATOR
STANCE OF NEW PLAN NANME

AN INTO DATA BASE

Wk Mk Wk

W 3w kK

ICICICICIOICITY ICICICICICICICICIO)
22—

IER =0
CALL TNOU ("NOT IMFLEMENTED!’,14)

[y ]

RKFAT: MWAKE A NEW TEST FLAN FROM OLD.

NKFAT: MAKE A NEW TEST PLAN FROA OLD.

AN RN RN RN A R AR AR SRR RN R XXX AL AR RRERRRRRXNH

REAL Tlﬂ% XRAY - ng?ﬂ?;Eg INSPECTION SYSTEM
POEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

XA RN R AR R AR RN RN RN AR AR NN A AR AR AR AR R AR NX X

SUBROUTINE MKFMT(IER)

*CALLED BY: PLAN
*FUNCTION- 1. GET OLD AND NEW TEST NAMES FROM OPERATOR
* g CHECK FOR EXISTANCE OF NEW TEST NAME

* 4. gER{HﬁE E%EST INTO DATA BASE

ok’ K R Ak K
LR E"E B

AIOCIOICCI ICOCOOeOICO;IN
e M ke AW e

0
NOU ("NOT IMPLEMENTED!’,14)

A5-113




C BOTOR: CONTROLS MOTION OF A MOTOR FAGE 0001

E AOTOR: CONTROLS MOTION OF A ROTOR

I R A RN R AR RN RN AN AN T E R E RN RN AR AR AR RN AR AR RN EE RN

C * #

C * REAL TIME XRAY - AUTOHATED INSPECTION SYSTEM *

C * VERSION 1.0 JUNE 1,1980 *

8 * BOEING AEROSFACE OUALITY ASSURANCE TECHNOLOGY :
% :

C AR R RN RN NN R RN N E AN NN AR R AN A RN AN AR A NE AR ARAENANE

C

c SUBROUTINKE MOTOR(MOT,SFEED,FPOS,1ER)

FARAMETER MSEC=1000

INTEGER MOT,SPEED,P0S.STATUS,DIR

INTEGER SULMDN,STRBRK,TOL.DIF,VALUE,VALUEL
INSERT SYSCOM>CRTCYRL

$

c

g ARGUMENTS:

E oY =ROTORN, FROM O TO 7

g SPEED  =THE RELATIVE SPEED OF THE MOTOR, FROM O TO 127

E r0S =THE TARGET FOSITION THAT IS DESIRED

C IER =ERKOR FLAG 0 FOR GOOD

C 1 FOR CONTROL IN MANUAL

E 2 GPIB ERROR

g FARARETERS:

8 STRBRK —gEE gUHEEé OF COUgTS ANAY FROM TARGET POSITION THAT THE
C SLWDN  =THE MNUMBER OF COUNTS AWAY FROM TARGET FOSITION THAT THE
c MOTOR IS SLOWED DOWN

g TOL =THE TOLERANCE THAT IS ALLOWED AMAY FROM TARGET FOSITION
g SET UF THE PARAMETERS

FARAMETER (STRBRK=:3,SLWDN=:100,TO0L=:2)
IER=0

IF SFEED IS ZERO THEN BYFASS
IF(SPEED .E@. 0)B0 TO 999
FIND THE CURRENT FOSITION

0 CALL FOSIT(MOT,VALUE,STATUS)
IF (STATUS-1) 30,930.990

COMFUTE THE DIRECTION TO MOVE

WM I OOm

0

VALUE .GT. FOS)IDIR=1
VALUE .LE. POS
VALUE .LT, 0)D
POS .GT. VALUE
P £
D N

0
POS-VALUE
VALUE-FO0S
0 100

R=
a
£
E

08 .LE. valU
IF .LT. SLWD

g SEE IF THERE YET

IF(
IF( I
IF( =
IF( IF=
IF( 1F=
IF(¢ 07

A5-114




AD-A098 658 BOEING AEROSPACE CO SEATTLE WA F/6 13/8
LOW COST HIGH VOLUME RADIOGRAPHIC INSPECTION.(U)
) JAN 81 N M LOWRY» H J ABPLANALP, J M TANKE OAAK“O"’O-C-BIT]
I UNCLASSIFIED D180~26159-1 DRSMI/RS=CR=-81~1
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C NMOTOR: CONTROLS MOTION OF A MOTOR PAGE 0002

110 ?
115 i
I

=

oo -
o3
>
r~
| el
- 3
<o
-
—
©
=
~~

15 VALUE1=VALY |

PAURRLL 8L EeBN hsec) y

CALL FOSIT(ROT,VALUE,STATUS)

IF (STATUS-1) 225,950,990
IF(VALUE .NE. VALUE1)GO TO0 210
IF(POS .GT. VALUE)DIF=P0S-VALUE
1IF(POS .LE. VALUE)DIF=VALUE-POS
IF(?%F36LE. TOL)GO TO 999

™ OOON PNNOOO

225

SONEONE PROBABLY SWITCHED FROM REMOTE 70 LOCAL IN THE
MIODLE OF MOVING TO THE TARGET LOCATION. SHAMRE ON THEM!

50 CONTINUE
IER=1
GO T0 999
ERROR ON GFIB

90 CONTINUE
1ER=2

lxlxlxlxl

¢ WwoOnoon

999 RETURN
END

A5-115
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ROVTAP: VERIFY AND ROVE TaPE PABE 0001

MOVTAP: VERIFY AND MOVE TAPE
FXRRRRARHERARE RN R R EWE T FE NI RN R R RN R AR NN

REAL TIAE XRAY - GUTOHATED INSPECTIOR SYSTEM
VERSION 1.0 JUNE 1,1980
BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

R LI R 2 R s Rt i I 2 2 122122222233 3322]

IR Rony VIRE AN RN TABE, MAKE SURE oN SLINE. AND  REWIND X
X Lo Abel YEY TAPE (DM S LSRR PO D *

SUBROUTINE MOUTAF(NEW.NFIL,IERR)

FLAG FOR NEW MOUNT OR ALREADY INSTALLED
FILE NUMBER TO POSITION TAPE
ERROR RETURNED

e Wk K kK
LR B 3

N
NFIL
R

E
F
3
R
R

—-—t D

1
INSE C
INSE Y8E00)AOKEYS

QOaCIOMOM OIOEICIOCIOIOIO CICIOMND

ECAL NEMW
GER STATUS(3),STAT1,STAT2,UFPDN,STATR(3),5TATR!

6
T
UIVALENCE (STATUS(1),STAT1), (STATUS(2),STAT2)
UIVALENCE (STATR,STARTY)

NEEL:UPON:TFCNT /7% %xxCHECKOUT ¥

[ Ixlelelor]
§
™
=

°

bl

=
nn

1
122200 /% MOVE FORWARD ONE FILE
(.NOT. NEW) GOTO 4D

]
E NEW TAPE, VERIFY THAT TAPE UNIT 1S SET UP
C CHECK THE TAPE FOR ONLINE

20 TFCNT = 1 /% PRESENT FILE NO.
CALL TSAT(0,LOC(TREC), D, : 100000, STATUS
c CALL NSDURF('SELECT, 6, STATUS) 71X X CHECKOUT
. IF (AND(:300,§TAT2) .NE. :300) GOTO 9200
C_REWIND TaFE
30 CALL T$AT(O,LOCCTREC),0,:40,STATR)
C CALL WSOUNP(REWIND’,4,5TATR) /#*xCHECKOUT
32 1F (AND(STATR1,1) .E@. 0) 60T0 35
CALL TSMT(D,LOC(TREC),0,:100000,STATUS)
6010, 39
35 N = NFIL - TFCNT
60 10 70
c TAPE ALREADY INSTALLED FOSITION IT
W = WFIL - TFONT
IF (N .GE. 1) 6OTO 70
UPDN =" -1
ROVE = 20100 /¢ BACKVARD ONE FILE
£
€__MOVE T0 CORRECT PLAC TAPE
70 IF (N_.EQ. D) RETURN
CALL_T4AT(0,LOCCTREC),0,NOVE,STATUS) /¥MOVE TAPE 1 FILE
IF (STAT1 .EQ., 0) GOTO 90
80 CALL T$AT(O,LOC(TREC),0,:100000,STATUS)
IF (STATL .NE. 0) GOTO 80
90 Nzi- 1
TFCNT = TFCNT + UPON
6070 70 AS5-116
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AOVTAP: VERIFY AND MOVE TAPE

c

SE MOUNT TAPE AND PUT ONLINE’)

us(1
1)

A
3
1
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LOOECLITCTOX
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ONCON N
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RECORD NOT FOUND
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C

C
C
C
C
c
C
¢
c
C
C
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€
c
c
c
c
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C
C
C
c
c
c
C
¢
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PIRG:FROCESS THE IMAGE PAGE 0001

PING:PROCESS THE IMAGE
E RN RN AN RN NN NN RN RN RN RN AN RN AR SRR RN RN R AR RN AN

# #*
* REAL TINE XRAY - AUTOMATED INSPECTION SYSTEM ¥
* VERSION 1.0  JUNE 1,1980 *
* ROEING AEROSPACE QUALITY ASSURANCE TECHNOLOBY :
3636 3 96 3 3 3 9 26 36 9 36 36 I 3 I 3 36 I I I I K I 3 3K I I W I UK K K I W A KE KWK KE KKK WKL KKK KKK NN K®KEE 1
:?3555?05!' Dl"?dlt ALIZE IMAGE DIRECTORY (CLEAN) M :
X Y A Ty T U EERUN ¥
* 3. ALLOW OPERATOR TO ADJUST NOTORS , CANERA *
% 4. DO EACH IMAGE PROCESSING REQUEST (CADM70) ¥
* . IF CODE = 0: DO NEXT PROCESS IMMEDIATELY *
* : NAIT FOR OPERATOR ¥
* 2: WRITE INAGE TO TAPE * r
M 3: LET OPERATOR POSITION MOTOR, ¥
* THEN TELL HIN MOTOR POSITION *

SUBROUTINE FIMG(ITEST,NOTAPE,IERR)
EST SEOUENCE NO

LAG FOR NOT

RROR CODE RET RNED

RS

LA

[y 4]
MO =4
X =i
nDw
O =t
m
nin
~|1

gggN(B) +1STAT(2),DIGIT(40).CONND,DIRCK(40)

T CCO
SERT SYSCOM>PARM.K

LOGICAL NOTAPE
DATA DIGIT/’>DIGITIZE>$4; ",33x* '/
DATA DIRCK/'>DIRCK; ',36%" '/

CLEAN THE IHAGE DIRECTORY

CALL CLEAN

SET IMAGE PROCESSOR TO FREERUN AND GIVE OPERATOR A CHANCE TO FINE
TUNE THE MOTORS AND CAMERA

. - 00 e G S T T T = e B B e o e o i (D o B e R B e G e G S e e B A e . . - -

EA%%EQQDg7O(DIGIT.IERR)
FORHAT(!X;'ADJUST ROTORS AND CAMERA AS NECESSARY - RIT A KEY WHEN

1 READY
CALL PAUS(J)
DO EACH IMAGE REQUEST

- - - oty o ey oy o o it v

IBIAS = 177
Do

~r- 3@
Gﬂﬂo-—-

O TMITMMOD
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C PING:PROCESS THE INAGE

— -
< ~ P
-
» . <
- - ©
ad - -t
x w [
ud - =
tad — < »
[ [ 34
ad - 2] (X
= - < N
- ~”m ﬂs ~CN
- -~
= - [—4 << 0o
o - [~ - Tt
= u o < [
o Lo -3
- [ - -
-~ > o -~ P
bad -~ [ =4 | g [/, 2] N
- '] < (=4 < <Tw
= o = -y e
z - = -3 % =
- [y 4 -
x ad - O - ] o
- 7] z Wi N < 78 - u
= - < -
- - a — . > —tp— - n i
wd 0 [ = ~ i [ [TYI- 4 PO~ ~pn ﬁ
> - o o [ = E Oy =D ——
(=4 - L [ - x x Q . (=1 4 O -~ -
= = O o~ - < =1 x Mo, tan o [ATS
o0 ® - -~ [ og ~ < € “Son - [*Y]
- o0 << o &y (o™ wiog = [ ~OND o~
-~ -" z - O < ~ e =®© d o ma<g ~ON
[ BaA QO o N G Lad o=t Lad [37Y] b= [ ] [ Land <
~ O npr XX [ =0 > L Pt (=] O Weeah ~ O O
- o Ok | o = Ll o& » ° [ T L) e
[ OXEOD W ol EO 2L - . =] O (<] a e ~w OO -
™M Ok~ L= N < w~-m [X14) -4 [l x -4 - [4 D
.~ o~ —y K~ © o> Zw -4 ~eL o = . N Gl
[ =] ~E ~ x G M ey © Lond -4 O~ L [« Lomd Q N Qo
N~ Wil QO (- =T= d [~ Yot [- X oo x (2] sOrmlali= DA 4
- 0 AAOE = CSANDSLED ~ Qo o~ - % N~ - o~ Werw—i <COXEC
O DO CCTOr 0 P ey D [~ Lol wno W & o) VO™ ~ maven O
- O s WO ~—— el N~ ~ o~ wils 4 rx] Lo~ ~Q. OO~
~ Dt ONY QN CCUIFt g DO =2u0] (=] - (21 4 E WX d> —ONICEE O T
XZ < O OIS QOO0 WL W W OO0 N T Y L —] -t
Q O Owadd MU0 FECOwELED EZCO & & O & WO e e
L -l - o G ey O = WOidewdt £ sy T AL T & HEXE WHwrE w\-QZF
QO CO wWhCg WO & wae = D &Z£O w X o W CuNuWE X o
G WY O XWYL ldddi=—E IO D (D B P kiad D & 0O e CSEUCTED
< - O ed Pt Q) = - el S X Od = x Ew_J =t A d P PP O O = O
= COCCALXEOCL.O IO O O €T W W WO AXOCTUWAXKOEIWT
[ [¥Y] [ XT X" x T LWL W W & (LT KT Ny T PR XT3y 1 P PR3
- - = -4 - 7] -
Wl < o Q (=4 < (5]
> (™ | 4 -4 - (=Y
< =< ad " [~ 4 L -0 [—] -t ["r 2 —]
w [ X < S ad o o = O [=] (=] [= ]
Q [=] [~ [~ W~ © S o~ o~ o~ O
W W= WON [ 518 ] LI - QLD COLCCL=-LLW © wowo o~ O~ o O~ 1




|
06 e K o Mol M6 N NC K Nk K HE K e K e e ok K K
» *
»* »*
. J e
»n »
»n . J
» »
*» » ad
» e =
»” > % o
*» &£ O »
® W O a
" = X -
" W O = -~ we
*® > X % - x
n® U X x w =t 4
»” [ z <
®x E W x T a
-t » O = 9w atn - (37
(= w® - » Ol oo -l
[=d ® e W % ~-E ac -
o *x O O = - Epl [T
w® W X Om o <& W
w *x O <« *x WS e = [~ T
(-4 ® th & W xXO tga Al
< n* XE D x g O X X P T
[ w e D W Tt <€ < ®© >
* w x WDV - - =z o
* OPE X O ST~ G Lup—- OXXZ o
* WD " a.r~<cn - O<<T o
™ =0 XK b {0 U Lot Lot cx -
M Tt X OZRIarCCHNCIEL S
w® & aem X pmgrem ) Lad W e I -2 (=]
*x Owtoi B TERBa o ECETOO @®
x = g W o Wi - -
*x DD *x TEAdCTCTEZTgCCTT_ << o !
®x CEOC x D > =3 ﬁ
» =2 » WO W@ E > = bl L) T W > W ~
® 1 ™IW [P Ly b = e o o bl e -]
»* QO x O @ Cilad eyl e € S oo Q a
w w ®x > <€ = T LW OO _Jd DWW x o% por par
3 Z x € o x O (X KO Qi EOwW 73 ~O vt o o
" - % Z O x 2 oLEgoSoQuEn = -~ w
[ - X XOO x W) - - [~ =] (=) =] (=) O £ © £ © (=] o o
> - 2 W -3 T I T N U N T O A B B - 4 tad [~1=] [ [=4 O & 8 © &6 0 O [—d [ =4 [~
L= Q©  ldwld x O \ad & D ® + O 0 4 0 ¥ O € @ [ o w O
o o % £ <€ x a ar-ar—o— (=12 ] o L - - oy o~ 3 O o O O Wk O W O o o~ 3 O
Ll 3 » A BBEE IO SR > 2~ S - .- O - [3 - [ -~ -~ -~ . e
[<-] W X O ¥ P ad Wl M, b L e e e G (gl e = z0 [=1-] AR AN W END Qe o~ D -~ U i)
1 = =z x ME X mYECZTEXXXNO YL JNZTO L < W <o & o Gl » Uiz »>» O~ Ogr~ ZEx » @ - o - o -
et - K AN % COLUOOEEXEQACOVED o = » -\ we WO =G ZWO WO <CWS wo Owe owo
x T x XL x [ ~ d [~ G O WO WO O O —_—0 OO EO
xz T Ox WO W= o o o =l Q o« T -l -o - -0 £-0 -l Ll T
< € % EZDB x LN wi [ =11 -0 Ll OO EAO e OO a0 a0 U0
- - % x O = -3 -~ [ -3 3 T [ o > > =>
G a = w® aZee »—t [T =] we~ W Cw~ b~ wu~ W= T~ i~ Ol~
" x - OGx O BEXE BEX ETK AXE XX BXE COK OOXK COX
x z x » S 4 Ol wiN N LWLOW LWDW W i £ WEWw JEW W L ]
(] - " Qe © 4 = 3-1 3 E rm X O = B o P e O G N o S
< < x W b a - OO © - e Dl W~ W~ - d - o L
« ® *x L I TX ] o L) —00 sk W i b - E2d X4 <) >= > > e
»n M A = WU Ot~ = T T Tl Tl T LT LT LCu
e e i »n Au s =) = L. ] [i.] Ac-la “CI AT ] ad Gy ECI [V AL ] [ 1% ] "=l = lCl
= = » O i wi o 2 2 % o ’-3 o
< <€ W ok M AR A e WK L EE B R.EE B K FE RN EE ] oM o [~ 4 [~ < < < =3 (=4 <
ﬂ - [x3 [x1 < = = < < = =
o
(=3 (=4 Q (=4 (-] [=] (=4 [~] [~
= I Q o =] Q (=4 1= [=]
(X LULLLWOOULULOLOLWOUGLULLULLLLLLLL O P O LDOw WLN OOM PO LN LY VLN VOB Ok




; C PLAN: RAIN PLANNING ROUTINE PAGE 0002

ER)
00,5.9000
PROC.

ER)
00, %, 2000

R)
000,5.,9000
DELETE A AND FILE

CA ER)
IF (IER) 9000.5,9000
DISPLAY FUNCTIONS

CALL DSPLD(IER)
IF (IER) 9000,5,9000

300

o
[
Q

O3 ™) = (I eI

=
[ =4
[~

RETURN
END




C FAOT: FOSITION MOTORS PAGE 0001

PROT: POSITION MOTORS

TN NN RN NN R AR RRRNE

REAL TIME XRAY - AUTOHAIED INSPECTION SYSTER
JUNE 11,1980

VERSION 1.0
BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY

630000830 3096 36 3 06 36 96 36 26 363 96 36 36 36 36 6 36 9098 36 36 90 36 96 96 36 36 96 36 36 6 3 06 36 36 36 3 ¢ 2 36 36 98 36 36 26 96 96 36 30 30 30 96 96 6 6 90 3 ¢

*CALLED BY: DINSF
:FUNCTION= %. ?gSI

* " POSI
SUBROUTINE PAOT
INSERT PTCOM

TURN ON ROTORS WHICH ARE TO RUN CONTINUOUSLY DURING FOSITIONING

e AW e W e K
3 M e K

~
LR B B ]

c
C
C
€
C
C
:
C
¢
C
C
c
c
C
¢
C
C
C

oT0 30

gl xs Lal ¥ 4

L
0

202

CONTINUE
FOSITION MHOTORS WHICH HAVE ENCODERS

1F0S = 167

DO 20 I = 1,PNMOT

NSPEED = PTREC(IFQS+1)

IF (NSPEED .EQ. 0) GOTO 10
NFOS = PTREC(IPOS)

IF (? 05 .LE. 0) GOTO 10

CALL ROTOR (M. NSPEED,NPOS, IERR)
IF (IERR .NE. 0) 6OTO 30

o IPOS = IPOS + PNWA

0 CONTINUE

TURN OFF AOTORS WHICH WERE RUNNING CONTINUOUSLY DURING FOSITIONING

1P0S = 167
DO 25

IO

I D

m

o
CSPar—  ~ M
"MER VHIOH

m

—t

27
25

b . Ix]
mo
-t
CB~ Of'r-~ C=lmmOB—~ES
- DO TD TVY
Vi ZEEO il
223
mne
T

[ Y- Xx]
g
-—
[
O~

* SPEED '.13," ERROR ’",I3)

M TE I e
Z2MOXN OD>PTM
Ot Vot gy~
»D>m
i~ D
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C FOSINT: POSITION MOTOR & INITIALIZE ENC PAGE 0001

POSINT: POSITION MOTOR & INITIALIZE ENCODER
NN NN RN RN RN NN RN NN NN AR RN A NN NN R AR ANARENNARAARARN

REAL TINE XRAY - QUTONATED INSPECTION SYSTEM
VERSION 1.0 JUNE 1,1980
BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY

FANREXRRNIREEN R NI IEN KK I3 39363 363696 36 36 38 36 36 96 96 36 36 36 96 36 36 36 3 30 ¢ ¢

*CALLED BY: INTAOT
*FUNCTION: 1. POSITION THE
* 2. SET co

X R X2
L B R

Me W

0’ POSITION
0’0’

=
» m=

SUBROUTINE FOSINT(ENCODR,IE
ENCOR = THE ENCODER NUMBER TO INITIALIZE

c
C
c
€
¢
c
€
C
C
c
c
c
c
c
%
g 1ER = THE ERROR FLAG (O IF 600D, 1 IF GPIOB ERROR)
C

[y}

VALUE.UAL9E1
OTOR IN THE DIRECTION SPECIFIED
AOTION(ENCDR,DIR(ENCDR+1),127,1ER)

L
F (IER-1) 20,15,200
ALL INOUA{GPUT AOTOR CONTROL IN REMOTE, HIT ANY KEY ’,41)

0 CALL POSIT(ENCDR,VALUES,IER)
IF (IER-I) 30,25,200
25 gh L P NOUA(’ SUT ROTOR CONTROL IN REMOTE., HIT ANY KEY ',41)

0
30 CALL SLEEPS(MSEC
CALL POSIT(ENCDR VALUE, IER)
IF(UALUE1-VALUE .EQ. 0)GO T0 50
60 T0 20
STOF THE ROTOR
0 CALL ROTION(ENCDR,DIR(ENCDR),0.]IER)
CLEAR THE ENCDR
ENC=OR(ENCDK, :100000)
CALL POSIT(ENC,VALUE,IER)
CALL POSIT(ENCDR,VALUE,IER)
SET ERROR FLAG (FOR ENCODER NOT CLEARING)

IF (VALUE .NE. -1) IER = 1§

IO IO

C
c
€
C
2

00 RETURN
END




C RETK: RETRIEVE HISTORICAL RECORD PAGE 0001

RETR: RETRIEVE HISTORICAL RECORD y

ARERRAAR R AR R TR AR AR RAR XX RRANRRNR R ERR RN XA RXRREXAAEXNN f

ARG 1: IERR INTEGER
SUBROUTINE RETR(EQUIF,IERR)
INTEGER SPCHN,DIRCK(40)
LOGICAL EQUIP
DATA DIRCK/'>DIRCK ;’,36%" '/
SET SFOOL CHAN = 0 FOR DISPLAY ONLY
SPCHN = O
GET RETRIEVAL FUNCTION
0 CALL GRFNCT(MENU)
IF (NENU .EQ@. 0) RETURN
IF (RENU .67. 3) GOTO 20
IF (EQUIP) GOTO 20

[
g INITIALIZE THE IMAGE PROCESSOR

C
c
g * * i
¢ M REAL rxns XRAY - AUTOHATED INSPECTION SYSTEM X
¢ * VERSION 1.0 JUNE 1,1980 * .
E M ao:xnc AEROSPACE QUALITY ASSURANCE TECHNOLOGY *

* *
g ERNBAREEERAARARAEEEAREERRREL RN X LRSS RREEEEET SRR LSRR AREXRER
c %CALLED BY: Al M ]
c *FUNCTION : 1. GET RETRIEVAL FUNCTION % ;
¢ M 2. INITIALIZE TRE INAGE PROCESSOR (INTIP) *
c * 3. CALL ONE OF THE FOLLOWING SUBROUTINES: *
C M RVING - GET ONE IMAGE * ,
c * VTST - RECREATE ONE TEST * *4
> M VINSF- RECREATE AN INSPECTION * i
c * DSPR - DISPLAY MAIN RESULTS *
c M DSFRT - DISPLAT TEST RESULTS ¥
C * 0SPT - DISPLAY TAPE RECORD *
E X LISTIX- LIST DATA BASE BY INDEXW ¥ H
C
c
c

[ xlely]

axizlx

CALL INTIP(IERR)
IF (IERR .EQ. 0) GOTO 20
WRITE(1,15)1ERR
15 FORMAT(1X, "ERROR ' I3,” IN INITIALIZING IMAGE PROCESSOR’)
RETURN
20 6070 (100,200,300,400,500,600:700), MENU
g RETRIEVE IMAGE FOR DISPLAY
100 CALL RVING
c GoTO 10
g RECREATE ONE TEST RESULT
200 CALL RVTST
c GOoTo 10
E RECKEATE AN INSFECTION
300 gA%L RVINSP
C
g DISPLAY MAIN RESULTS
400 CALL DSPR(SFCHN)
GOTO0 10
g DISPLAY TEST RESULTS
500 CALL DSFRT(SPCHN)

GOTO 10 AS5-124




v s s

C RETR: RETRIEVE HISTORICAL RECORD PAGE 0002

DISFLAY TAFE RECORD
¢ FT(SPCHN
o0 &8s 18 ’

L1ST INDEX
00 CALL LISTIX(SPCHN)
6070 10

O NOOC OO0

END

C RANAB: REMOVE NON-ALPHABETICAL CHARAC PAGE 0001

RANAB: REMOVE NON-ALPHABETICAL CHARACTERS
RN NN RN N R RN NN RN AN RN R SRR N RN RSN RARARFLIAK
%

L REAL TIME XRAY - AUTORATED INSPECTION SYSTEA
* VERSION 1.0 JUNE 1,1980

X BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY

*
L 33222t 2L 22222222 2221222222233 2323228122282

¥GENERAL PURPOSE SUBROUTINE TO REMOVE NON-ALPHABETICAL
¥CHARACTERS FROM A STRING

SUBROUTINE RANAB(IBUF,NCHAR)

IBUF TEXT STRING
NCHAR NO. CHARS IN TEXT, MAX = 80 CHARS.

INSERT SYSCOM>ASKEYS
INSERT SYSCOMMKEYS.F

INTEGER JBUF (40)
c lNIgIgLIZE PARAMETERS
N = NCHAR
CALL ZFIL(JBUF,80," ')
IF (N .GT. 80) N = 80

C PACK INTO TEMF BUFFER

W W ok KK

M OOMIOOOIOO O
sk XK

“-e OO

DO 100 I=1,N
1C = RS(GCHR$ACIBUF,1),8)
IF (IC .LT. :260 .OR. IC .GT. :332) GOTO 100
éF (éc .?T. $1271 .AND. IC. LT. :301) 6070 100
= +
CALL MCHR$A(JBUF,K,IC,2)
100 CONTINUE
C NOW REPLACE THE ORIGINAL STRING WITH THE FACKED STRING
EgkbkasTRtﬁ(JBUF.N.IBUF.N)

A5-125
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C KVIAG: KETRITVE AN I1MAGE FAGE 0001

RVING: RETRIEVE AN IMAGE

i!ii**‘!*ii-ii*i*i***'Iii****iii***ii!***!*i***i****i****i******i***

C
C
£ s
¢ ¥ RERL TIAE XRAY - AUTOHATED INSPECTION SYSTER ¥
C * VERSION 1.0 JUNE 1,1980 %
C : POEING AEROSPACE OUALITY ASSURANCE TECHNOLOGY *
#
E RN AR R RN N RN NN AR AN RN AR NN AR AN AN AR AR AR AN ARRUNRER AR S
C
c *CALLED BY: RETK *
c *FUNCTION :1. GET TAPE NAME, IMAGE NAME. FILEW FROM OPERATOR  #
C ¥ 2. FIND THE RECORD IN THE TAPE DATA BASE ¥
C * J. IS CORRECT TAPE MOUNTED? *
C X 4. POSITION TAPE TO0 CORRECT FILE (MOVUTAF) X
g ¥ S. WRITE IMAGE TO IMAGE PROCESSOR (LMDN70) *
c SUBRROUTINE RVIMG
$INSERT TCOM
$INSERT SYSCON>ASKEYS
8INSERT SYSCOM>FARM.K
LOGICAL ZCH,NEW,MORE
e INTEGER IRUF (38),TAFE(10),INAGE(25),FILE.ENTER(40),SELECT(40)
EQUIVALENCE (1BUF,TAPE) /#TAPE NAME FROM FEDIT
EQUIVALENCE (IBUF(11),IMAGE) /*INAGE NAME FROM PEDIT
c EQUIVALENCE (IBUF(36),FILE) /*FILE NO FROM FPEDIT
DATA ENTER/'>ENTER>$A;’,35%" '/
c DATA SELECT/'$A>SELECT:’,35%" 7/
g OFEN SCREEN TEMFLATE
CALl VOPEN$ ( "DEMO.SCREEN.FT',14,1,1CH, IERR)
c (IERR .NE. 0) 60TO 5000
E GET TAPE NAME.IMAGE NAME,OR FILE NO
CALL ZFIL(IRUF,72.0)
IS = 200
IE = 204
NEWSCR = 2 /% DO NOT ERASE SCREEN TO START
3 CALL PEDIT(ICH, IBUF IS, IE,NEWSCR)
c FILE = FILE /%xxCHECKOUT
8 GET RECORD BASED ON FEDIT INFO
IF (TAPE(1) .E@, 0) 60TQ 120
NEW = .NOT.ZCM(TAPE,20, TNAM,20, ICODE)
c IF (.NOT. NEW) GOTO 120
C FIND TAPENAME REQUESTED IN MIDAS
IFLAG = FLSRET
c CALL NEXT$(TCHN,TREC,TAPE,TPARR.IFLAG,$100,0,0.0,0)
C NO FILE NUMBER SFECIFIED: FIND CORRECT IMAGE BY IMAGE NAME
IF (FILE) 130,5,50
5 DO 10 N = 1,TNFL
IBIAS = 12 + (N-1)*TNWT
IF (ZCACIMAGE .50, TRECCIBIAS),50,ICODE)) GOTO S
éﬂ CONTINUE
8 CORRECT IMAGE NOT FOUND
CALL ZFIL(TREC,TSZ8,0)
20 WRITE(1,30)INAGE
30 FORMAT(1X, ' TMAGE ',25A2,° NOT FOUND.')
c GOTO 500
C FILE NUMBER SFECIFIED: FIND CORRECT IMAGE BY FILE NUMBER
E FILE NUMBER FOUND: READ TAPE TO IMAGE DIRECTORY AND IMAGE PROCESSOR
50 WRITE(1,60)TNAN




C RVIAG: RETRIEVE AN IMAGE PAGE 0002

60 FORMAT("MOUNT TAPE: * ,10A2,'8 HIT ANY KEY WHEN READY’)
CALL PAUS(J)

70 CALL MOUTAP(NEW,FILE, IERR)
3r (lERg LNE. 0) 60T0 9100
ALL CLEAN

CALL DIRCK /x%%2CHECKOUT

CALL EL e
R /%% %xCHECKOUT

TFCNI = IFCNT + 1

6070 500

. RECORD NOT FOUND

WRITE(1,110)TAFE
FORMAT(1X,"TAPE RECORD ',10A2," NOT FOUND')
GOTO 500

-

o0 =
>
4
™

-t
>
el
m

IS CURRENT ONE: WHAT IS FILEW?
IF (FILE) 130.150,70
JILEN LESS THAN ZERO - GIVE 'EM ANOTHER CHANCE

CALL TNOU( FLEASE GIVE MORE SPECIFIC DATA’,29)
CALL PAUS

GOT0 3
JILEN NOT SPECIFIED: FIND IMAGE BY IMAGE NAAME

Y

el e (IITI=ACICT et CAICND
N
- o ™ O

(4]
o

DO 160 1. TNFL
BIAS + (N- l)* TNWT
(IRAGE, 50, TREC(IBIAS),50,1CODE)) GOTO 70

-
o
(-]

C
500 CALL DRORE(MORE)
IF (RORE) GOTO 3

c

g CLOSE SCREEN TEMPLATE
CALL CLOS$A(ICH)
RETUR

v . oYt e AR T A I




C RVINSP: RECREATE AN INSPECTION PAGE 0001

C RUINSP: RECREATE AN INSPECTION
E ANEERRRRUERS R RN ARRR RS RS EREARRERERERRRRRRAAA RS RN R AR RN AN ‘

*® !
¢ REAL TINE XRAY - AUTOMATED INSPECTION SYSTEM x ;
€ s VERSION 1.0  JUNE 1,1980 x |
¢ BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY : |

* )

! g F3212 3232222222222 23R8 3 2222222232333 22222 33322228 !
€ XCALLED BY: RETR , ,
€  sFUNCTION: 1. GET PARTH,INSP NAME. SERIALW FRON OPERATOR b |
£ 2. FIND CORRECT MATCH IN RESULTS DATA BASE *
E % 3. OPERATOR: WOUNT CORRECT TAPE b ;
¢ 4. POSITION TAPE 10 FIRST INSPECTION X .
E % S. QUTPUT IMAGE, PROCESS INAGE AS WAS DONE ORIGINALLY
£ 4 REFEAT FOR EACH TEST % }
. SUBROUTINE RVINSP
WRITE(1,1)
1 FORNAT (*%x NOT INPLENENTED %*x',/,” DO ONE TEST AT A TIAE.")
RETURN

Rl St g




C RVTST: RECREATE ONE TEST RESULY PAGE 0001
E RVTST: RECREATE ONE TEST RESULT
C *ii*i*******i*****i*****!**i**i!*******i!!!ii!*li*i*!!l!i*i!****:
%
E ¥ REAL TIME XKRAY - AUTOHATED INSPECTION SYSTEM *
c * VERSION 1.0 JUNE 1,1980 *
g * ROEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY :
*
C AR AR TR NN RN AR R R R NNN R NA R RN R AR AR AR A I AKX ARRA AR RN AR HAAR
C
C *CALLED BY: RETR ¥
C *FUNCTION : 1. GET PARTH, INSP NAME, SERIAL#. TESTNANE (PEDIT) #
c * 2. CREATE KEYWORD (CRPKEY) *
C * 3. FIND TEST RESULT RECORD IN DATA BASE *
c ¥ 4. CORKECT TAPE RMOUNTED? *
c * 5. POSITION TAPE (MOVTAP) *
c * 6. DISFLAY TEST RESULY RECORD ON SCREEN (RPTGEN) #
c ¥ 7. OUTPUT IMAGE TO IMAGE PROCESSOR *
g ¥ 8. PROCESS INAGE AS WAS DONE ORIGINALLY *
. SUBROUTINE RVTST
$INSERT KRTCOA
$ INSERT TCOH
$ INSERT C
$INSERT SYSCOH>PARH.K
EINSERT SYSCOM>ASKEYS
INTEGER IID(S),FART(10),INC10),8NO(10),TN(10),IBUF (45),RKEY(20)
INTEGER ENTER(40),SELECT(40)
LOGICAL NEM,MORE,YSNO$A,ZCN
EQUIVALENCE (IBUF,IID)
EQUIVALERCE (IRUF(6),PART)
EQUIVALENCE (IBUF(16),IN)
EQUIVALENCE CIBUF(26),BN0)
C EQUIVALENCE (IBUF(36).TN)
DATA ENTER/’>ENTER>$437,35%" '/
c DATA SELECT/"$A>SELECT:',35%" 7'/
F OFEN SCREEN TEMFLATE
’ CALL VOPENS ("DERO. SCREEN F7'+14,1,1PCH, IERR)
c IF (IERR .NE. 0) GOTO 9000
g GET FARTH, INSF NAME,SERIALH,TEST NAME

%gLL ZFIL(1BUF,90.,0)

NEWSCK /%D0 NOT ERASE SCREEN TO START
CALL PEDIT(IPCH IBUF IS,IE,NENSCR)

CREATE RTCOM KEYNARE,FIND ITS LENGTH
CaLl CRPKEY(PART 20,IN,20,5N0+20, TN, 20,RKEY, 40)
NCHAR = LSIZE(RKEY,40)

IFLAG = FLSRET + FL$BIY
CALL TNOU(RKEY,40)
CALL TDUAP(RKEY,40)

FIND THE RECORD FOR RTCOM
CALL ZFIL (RTREC,RTS2B,0)
CALL NEXTS$(RTCHN,RTRECRKE
IFLAG = FLYBIT + FLSRET ¢
IF (RTTNM(1) .EQ. 0) GOTO 1

CHANGE FASS/FAIL CODE 70 ASCII
RTFF = RTPF + 1260
IS CORRECT TAPE MOUNTED?

NEW = .FALSE.

[y iyl

[xizlyizlel

—
o

RTARR, IFLAG,$9100:0,0,0,NCHAR)
$USE

;IO O

A5-129




C RVYIST: RECREATE ONE TEST RESULTY PAGE 0002

0) GOTO 13
NA 20 TNAM,20.1CODE)) GOTO 40

+1528,0)
c séTREC-RTTNﬂpTPARR'IFLAG-S9200.0n0.0.0)
AOUNT TAPFE: ’,10A2,'8 HIT ANY KEY WHEN READY')

15

T X e O
= MMm
m—{x =i

READ IMAGE TO IMAGE PROCESSOR

(il T 3y

CALL CLEAN

CALL CMDA7O(ENTER,IERR)
CALL CADA70(SELECT,IERR)
TFCNT = TFCNT + 1

c
C DISPLAY TEST NAME, DESCRIFTION,PASS/FAIL,COMMENTS. TAPENARE,FILEN, INAGENANE

S
=2
NEWSCR = /% DO NOT ERASE SCREEN 10 START
c CALL RPTGEN(O IPCH,RTREC,LINES,IS,IE.NEWSCR)
E FIND INAGE COMMAND THAT CAUSES IMAGE TO BE WRITTEN TO TAPE
c NBIAS = 217
pbo 50 1 = 1,8
ING = I
NEXT = RTREC(NSIAS)
IF (NEXT .EQ. 60710 40

NBIAS = Néxas 2 RNUI
30 CONTINUE

C RECREATE THE IHAGE PROCESSING
40 IBIAS = NBIAS + 1

00

L]
DD
Owwk
gy

GOTO 66
80

62 EC,RTRECCIBIAS),CARR, IFLAG,$9500,0:0.,0.0)

*CNN]

VE O
x -
WACO
OM SOOI O Nz

-l =D

X
W O =
GICn VG - <

s W s MO
-
OWrd

MARD~+

zommo
e« (s »
=

1AS) .EQ. 0) GOTO 46

ANY MORE MATCHES?

0 JFLAG = FLSRIT +
MORE = YSNOSA('L
IF (MORE) GOTO 1
60T0 9900

ERRORS
000 WRITE(1,9010
010  FORMAT(1X,'E
RETURN

WOICICIND

E
TCHES’ »21,AS0N0)

'+13,7 IN OPENING DEMO.SCREEN.FT’)

O3 OB OOT

100 IF (RTERR .EQ. 7) GOTO 9900
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C RVUTST: RECREATE ONE TEST

IF (RTERR .NE. 22 .AND. RTERR .NE. 24) GOTO 9110
CALL RECYCL
6010 10

9110  WRITE(1,9120)RTERR,RKEY

9120 FORMAT(1X,"WIDAS ERROR ',13,” IN FINDING '.20A2)
6G0TO0 9900

c

9200 IF (TFERR .NE. 7) GOTO 9208
WRITE(1,9201) RTTNA

9208  FORMAT(’DATA RASE ERROR: TAPE ',10A2," NOT FOUND.')
60710 9900

9208  WRITE(1,9210)TPERR.RT

9210 FORMAT(1X, MIDAS ERROR ',13," IN FINDING TAPE ',10A2)
CALL TDUMF(RTTNM,20)

c 60T0 9900

9300 WRITE(1,9310)IERR,RTTNR,RTENA

9310 ¢ F?g?AT(lX.'ﬂOUTAP ERROR ",I3," IN MOVING TAPE ’,10A2." TO FILE '
GOTO 9900

9400 WRITE(1,9410)IERR,IBIAS

9410 FORMAT(1X, CADM70 ERROR ".13.' IN IMAGE PROCESS ',13)
GOTO 9900

9500 IF _(CERR .NE. 7) 60TO0 9510
JBIAS=IBIAS+9
WRITE(1,9501) (RTREC(]1).I=1BIAS, JBIAS),CNNAR

9501  FORMAT(1X,’TEST ",10A2," NOT FOUND IN DATA BASE ',16A2)

cX CALL TDUMP(RTREC(IBIAS),20)
GOTO 9900

9510  IF(CERR . NE. 22 .OR. CERR .NE. 24) GOTO 9520
CALL RECYCL
GO _T0 62 /% TRY AGAIN

9520 JBIAS = IBIAS + 9
WRITE(1,9521)CERR, (RTREC(1),1=1BIAS,JBIAS),CCNAN

1  FORMAT(1X."MIDAS ERROR ".I3,’ IN TEST ’,16A2/1X,
C’FROM DATA BASE ',16A2)

GOTO 9900

¢
g CLOSE SCREEN TEMFLATE
9900 CALL CLOS$A(IPCH)

RESULT PAGE 0003

RGR.

et Sty




€ SPOLIT: SPOOL RETRIEVAL INFORMATION PAGE 0001

[xiglxlx]

[xiely]

[ ]

9000

SPOLIT: SPOOL RETRIEVAL INFORMATION

6303636 36 96 30 38 9 3 36 36 % 36 3 9 3 36 36 36 36 30 96 96 9 3 36 36 36 36 3 36 36 9 9 36 36 3 3 3¢ 3¢ 96 96 36 36 3 96 I 9 I 3 I 36 3 96 I I 9 36 3 4 K¢ ¢

A A< e W 3k K

- AUTORATED INSPECTION SYSTERM
REﬁL TIHE XRAY TR TS RdE0 10N SYS

ERSION 1.0
BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
RN RN NN NN RN RN N RN RN R R NRAENRARERRRRAANRRS

*CALLED BY: DSFLD
*FUNCTION : 1. CLOSE THE INTERMEDIATE SPOOL FILE
*

*

1
2. SPOOL THE FILE 7O THE LINE PRIN}EE (SFOOL)

3. DELETE THE INTERMEDIATE SPOOL F

ARG 1: SPCHN NTEGER
ARG 2: SPFNAM STRING

SUBROUTINE SFOLIT(SFCHN,SPFNAR)

RT SYSCOH)KEY% F

GET

LI N I A |

e = 7

SLLE 3

2 FREE CHANNELS FOR THE SPOOLER & LOAD INFO

CALL FREECH(2 ICHN)
= JCHN(1)
CHN(2)

AAAAAAAA

=SSO AN N

Bl W g N g Nt S
Hnunnugn
e = Qe

) =0

CLOSE SPOOLFILENAME FILE

CALL CLOS$A(SPCHN)
KEY = 1 /% COPY FILE INTO SPOOL QUEUE

/u****CHECKOUT
IERR = IERR /%2 %xCHECKOUT

JS1
) SPCHN KEY,SPFNAR, INFO,JS12Z, IERR
L CHAN =7,13,/

2+/
R2:14,342,14,14,/

iy
>

'ERROR =’,13)

C
E SPOOL OUT THE HISTORY DATA

o (ACIC) e

00

CALL SPOOLO(KEY.SPFNGH-%BTS-INFO +BUFFER,BSIZE,IERR)

IF (IERR 0) 6070 1
WRITE(1,10) IERR, SPFNAN
FORNAT(1X, ' ERROR '113.' IN SPOOLING ',7A2)

DELETE SPFNAM

PFNAN, 14)

RR, SPFNAR
OR ",13," IN DELETING ',SPFNAN.7A2)
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C SVIAD: SAVE IMAGE ON DISK

SVIND: SAVE IMAGE ON DISK
RN NN RN RN RN RN RN RN NN RN RN RN NN R RHAN

REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
VERSION 1.0 JUNE 1,1980
BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

UMK NI I K333 33639 I I I 36363363636 363636 3636 36 36 3¢ 3 96 96 3 6 36 3¢ 3¢ ¢ ¢

*CALLED BY: SVRES
*FIUNCTION: SAVE THE IMAGE ON DISK

SUBROUTINE SVIMD(NAME)

CALL TNOUA('SAVE 1MAGE: ',12)
CALL TNOUA(NANME,32) |
CACL TNOU (* NOT TMPLEMENTED!’,17) '

i K e W e W

W o K oK e ax dk a

c
c
C
C
c
€
¢
c
c
C
c
c
c
c

C SVIAT: SAVE IMAGE ON TAPE

SVIAT: SAVE INMAGE ON TAPE

HEEXEER R LR SRR R RS AREXRLSRALRXNRAE AR RRRARNARREXX RN ERRARRRR

c
c
£ *
C ¥ REAL TIHE XRAY - AUTOMATED INSPECTION SYSTEM ¥
c * VERSION 1.0 JUNE 1,1980 *
g : BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY : d
E ERRRERN KRN KRR R R AR RN XA A AN RN KRR A SRR NA R NSNS RREXRRXEN ¢
C *CALLED BY: FIMG *
c *FUNCTION- 1. ADD THIS IMAGE'S NANE TO THE TAPE RECORD ¥
E 2. WRITE THE IRAGE TO TAFE (CMDA70) *
c SUBROUTINE SVIRT(SSOON) 4
E S500N = SYBTEM 500 IMAGE NAME
z{“ ERT RICOM
ERT TCOAM
$INSERT _SYSCOM>ASKEYS
c INTEGER LINE(40)
C MOVE IMAGE NAME TO_TREC
IBIAS = 12 + TNFL®TNWT
NBYT = TNWT*2
CALL ZAVD(RTIAN, TREC(IBIAS),NRYT)
TNFL = TNFL + 1
TFCNT = TFCNT + §
C FORMAT A COMRAND LINE TO WRITE INAGE TO TAPE
CALL ZAV('$A>XFER;',8,LINE,B0)
c CALL ZRVD(STOON,LINE,16)
o CALL PACK(LINE,80)
C WRITE TAPE USING THE SS500 COMMAND LINE
CALL CRDA70(LINE,IERR)
gEBURN




€ SVARES: SAVE RESULTS ~ MAIN RECORD PAGE 0001

SVARES: SAVE RESULTS ~ MAIN RECORD b

c
‘g: ***i**i**!*******l****!i!!i*i!i**!i!**l**i**i!***!*!!i*l*i!ﬁiii!: }
* ;
[ * REAL IIHE XKRAY - AUTOMATED INSFECTION SYSTEM ¥ H
c * VERSI .0 JUNE 1,1980 # 1
8 * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY : ‘
*
g 9696 36 96 96 3 36 7 3 K 3 3 36 36 36 36 9 36 3 I 3 326 36 96 36 3 3 36 3 2 36 3 I 3 3 6 N 3 I 3 3 I I I I I M KK E K E KX KX KKK KX ! .
C %*CALLED BY?: DINSF * }
c *FUNCTION: 1. CREATE MAIN RESULTS KEYWORD * *
g ¥ 2. ADD MAIN REAULTS RECORD & TESTNAMES 1O DATA PASE i
SUBROUTINE SVARES(1ERR)
$INSERT ncon :
$ INSERT PCOM
3xussar SYSCON>PARM.K f
4
INTEGER RKEY(20),B1AS
: i
c
CALL ZFIL(RKEY,40,' ') |
CALL CRPKEY(RFN,20,RIN., 20 RSNO-20. RKEY.&O) /%CR RES KEY
c CALL APDAT(RKEY,40) PPEND DAT
g ADD MAIN RESULT FILE TO DATA BASE
c CALL ADD1$(RLCHN,RREC,RKEY,RLARR,FL$RET,$9000,0,0,0,0)
8 ADD TEST NAMES TO DATA BASE AS SECONDARD KEYNAMES

00 100 I = 1.PNT
BIAS = 43 + (I-1)%RNWT /% FIND TEST NARE

CALL ADD1$(RLCHN,.RKEY,RREC(BIAS) ,RLARR,FL$USE,$9050,1,0,0.0)

100 CONTINUE

IERR =2 O

RETURN
€ ERROR IN INSERTING MAIN RECORD |
9000 IERR = RLERR

WRITE(1,9010) IERR,RKEY
9010 FORPAT(1X,'MIDAS ERROR ',12,’ IN ADDING ',20A2,'T0 RESULT DB')
c . RETURN
g ERROR IN INSERTING A SECONDARY KEY
9050  WRITE(1,9060) IERR,RREC(BIAS),]
9060 Eg@aaz(lx.'nxoas ERROR ',X2," IN ADDING ',25A2," INDEX: ’',I2)

END




C SVRES: SAVE RESULTS OF INSPECTION PAGE 0001

SVRES: SAVE RESULTS OF INSPECTION

13223222223 8233223 233232223 322323 223323222323 22222331222323222 23]

VERSI

o M W K ke K

#FUNCTION: 1. GET PASS/FAIL CODE CORRENTS ON TEST
*

2. OUTPUT TAPE NARE.FILE NUMBER. IMNAGE NAME

* 3. SAVE THE TEST RESULTS (SUTSTR)
* 4. SET IMAGE FROCESSOR TO FREERUN

C

C

C

C

C

€

c

C

€

E *CALLED BY: DINSF
c

C

;

c SUBROUTINE SVRES(DEFAUL,NOTAPE,ILOOP,RTKEY,IERR)
$

$

$

c

LOGICAL DEFAUL NOTAFE
INTEGER DIGIT(40)
DATA DIGIT/’ >DIGITIZE>$A .33 '/

c IF (.NOT.DEFAUL) 60TO 40
C DEFAULT PLAN - SAVE RESULTS? TAPE OR DISK?

S WRITE(1,10)
10 FORHAT(/';DEFQUL

Ny

St Pt

I vt N D DI I
- W w

(=X ~Jual-]

N
"\

1?)ERR=5)ISAUE
VE .E@. 0) 6070 100
0,40),ISAVE

20

T
(2. T X D L
o T o~

Mo ~ «
-4 BD
ODARONVMRO

c
E DEFAULT PLAN - SAVE RESULTS ON DISC

C OFEN SCREEN TEMFLATE
CALL VOFENS$(’DEMO.SCREEN.FT',14,1,ICHN,IERR)
IF (IERR .EQ. 0)
WRITE(1,50) IERR
50 FORMAT(1X,"ERROR *,12," IN OPENING DEMO.SCREEN.FT’)

c RETURN
g SET UF PEDIT PARARETERS

NEWSCR = 2 % DO NOT ERASE SCREEN TO START
CALL PEDIT(ICHN:RTREC IS, IE,NEWSCR

c
E CLOSE SCREEN FILE

- oo = -

CALL CLOS$ACICHN)
E SAVE TEST RESULTS

1F (DEFAUL) GOTO 100
CALL SVUTSTR(RTKEY,IERR)

E SET IMAGE PROCESSOR TO FREERUN

100 EAth EWBRYocororr, rermy

REAL IIRE 5RAY JuAgTOHA;gg INSPECTION SYSTEM
BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
R AR AN AR RN AR AR AR AR RN RREREERE AR AT R ERERERE AN ERHA NN

*
*
*
*
*
*

LR & & 3

Sl




C SVRES: SAVE RESULYS OF INSFECTION PAGE 0002

RETURN

END
C SVTSTR: SAVE TEST RESULTS FAGE 0001
E SVUTSTR: SAVE TEST RESULTS
E F AR NN NIRRT NN NN RN A AR RN R AR RAARENN

* ¥

C X REAL TIAE XRAY - AUTORATED INSFECTION SYSTEM x
c * VERSION 1.0 JUNE 1,1980 *
E : ROEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY :
E AR E RN IR A RN AR KA RN ENNRARERARXNEN
¢ *CALLED BY: SURES *
g *FUNCTION: SAVE TEST RESULTS TO DATA BASE %
¢ SUBROUTINE SVISTR (KEY.,IERR)
$INSERT RCOM
$INSERT RTCOM
EINSERT SYSCOM>FARN. K
c INTEGER KEY(25)

l;F(RTPFP.EO 0) 6070 10
g INSERIFTEgI RESULTS INTO DATA BASE

FLSRET
gSLLRﬁDDIQ(RTCHN +RYREC,KEY,RTARR.FLSRET,$9000.0,0.0,0)
9000 1ERR = RTERR
WRITE(1,9010) IERR, K
9010 FORMAT(1X,'NIDAS ERR R '+12+7+ KEYWORD = ',25A2)
REBURN
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C SVTAFR: SAVE THE TAPE RECORD (MIDAS) PAGE 0001

SUTAPR: SAVE THE TAPE RECORD (MIDAS)
A AR AR AR RN AR ENARENLNNA AN R R AR RN RANT R RN AR R AN AR

REAL TIHE XRAY ~ AUTOMATED INSPECTION SYSTEM
ERSION JUNE 1,1980

BOEING kEROSPACE QUALITY ASSURANCE TECHNOLOGY

AN R AR NN NN R AR RN RARN A RA A SRR R RN KRR XA RSN RERARAERRRA XX ARRRE

¥CALLED RY: FING ¥
#FUNCTION: ADD THE IMAGE NAME TO THE RECORD OF THIS TAPE *

SUBROUTINE SVTAPR(IERR)

s A e W M A
o M i M

INTEGER _TMFREC(TSZM)

}APSGgAIA gtSEEFOR EOITING

o CALL LOCKS$ (TCHN, THPREC, TNAN, TPARR, IFLAGS.$9000,0,0,0,0)
UPDATE TAP% DATA ngE RECORD

geLLSUPDATS(TCHNFERECiIg?ai;PaRR » IFLAGS,$9050,0,0,0.0)
geLk ADgl’(ICHN »TREC, TREC(IBIAS) . TPARR, IFLAGS,$9200,1,0,0,0)

INSERT TCOM
INSERT SYSCOM>PARN.K
LOCK

RETURN

C ERROR FROR LOCK:IF BUSY, RECYCLE

9000 IF (TPERR .NE. 22 .AND .TPERR .NE. 24) GOTO 9100
CALL RECYCL

6070 10 /%BUSY - DIAL AGAIN

£ WRONG NUMBER? - ERROR FROH LOCKS

7100  WRITE(1,9110) TPERR, TNAN

9110 FORHAT(!X"HIDAS ERROR "+12," FRON LOCKS, TNAR= ',10A2)
IERR = TPERR
RETURN

C ERROR IN UFDATING

9050 WRITE(1.9060)TPERR, TNAA

90608  FORMAT(1X,'MIDAS ERROR ',I2," FROM LOCKS,TNAR = ',1042)
IERR = TPERR
RETURN

9200 WRITE(1,9210)TPERR

9210  FORBAT{(1X,'MIDAS ERROR ',13,’ IN ADDING IMAGE NAME’)
IERR = TPERR
RETURN
END
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DAVG - PRIMITIVE FOR AVERAGING VIDEO FRAMES

ARGUMENTS: 8

@ INTEGER: FUNCTION CONTROL BLOCK

¢ INTEGERs BUFFER

© INTEGER: NO, OF FRAMES TO AVERAGE
o INTEGER: TIME TO DISPLAY IMAGE

® INTEGER: 1ST BREAKPOINT (MIN)

® INTEGER: 2ND BREAKPOINT (MAX)

® LOGICALY KEYWORD (MINMAX) »
® LOGICAL: BATCH ,

t 4
H ~Y
", * 3 - P
c pEo-Cea ey - ge HudE -G~ ~ > |
&1 FIRE At ;
: l
H 1 H i
N cmcccaccanncsad $ L P, e et )

256
SET TARE
= LINEAR

DIGITIZER

H
H ]
H
H H
$ .
1

T

INITIALIZE
TMAGE
PROCESCOR

z
ig
5

N

Ne

=14

1
L T
LRV, ]

¥, CONTINUED ON
NEXT PAGE
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DAVG - PRIMITIVE FOR AVERAGING VIDEO FRAMES (CONT'D)

(v = 3d0IS)
W10 dN IS

TAINNYHD
18T 3wl

TI3NNYHD
1ST 0L Wil
NYHL viv@ ainoy

TINNYHD LST
QL vivd 3unod

®
S3MVL 00
378¥N3

ANITIdId 404
4/ 3evi 133738
11d1N0 dn 138

nv 404
§37dv1L L33
ANdLNG dn 43S

*WAJJY HOd
$3NgvL 1337138

gyl YN
HLIM 1NdIND
avol ¥ *J1vd

S§38vL 4001

T0HLINGD
NIVE334 4N 13S

avol N3l
‘gav oL 138

ny

S3MdvL YWD
dvol ¥ *va

am

SNV 39WT)
(3Z141910)

NavL aQvol

in
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DAVGD - INTERFACE TO PRIMITIVE FOR AVERAGING VIDEO FRAMES

ARGUMENTS: 5
¢ INTEGER: FCB ‘
© INTEGER: ZERO ;
e INTEGER: NIDS
e INTEGER: NODS
® INTEGERs BUFFER

MINMAX» ?
BUILD TABLE BATCH j
OF OPTIONS = TRUE 3
© NO. OF FRAMES 1]
o DELAY
® BREAK POINTS '
© AUTO RANGE SET CODES FOR
OUTPUT DISPLAY |
IMAGE
10/ PARAMS 5'
PARSE COMMAND /  DAVG \
LINE DO VIDEO
AVERAGING )
N
IN, RANGE? = 32 ESTAB.
IMAGE
! PROC .
CONTRL.
l SETUP 1
MIN ESTABLISH
= 32 IMAGE
Y
/  IcLos
CLOSE OUTPUT
"MAX" MAX DISPLAY

IN RANGE?




SAVE - PRIMITIVE TO SAVE OUTPUT OF PIPELINE

ARGUMENTS
o INTEGER:
o INTEGER:
¢ INTEGER:
o INTEGER:
@ INTEGER:
® INTEGER:
® REAL:

INITIALIZE
IMAGE PROCESSOR

®RBUTN e PROFL
o SCROL e ZFIL

o SHIFT e GRRAM
e CONST @ CRCTL

1

/  DaRs  \
& GET CHANNEL )
/ LT!:NT \

WRITE LOOKUP
TABLE

1

/  CONST  \
SET UP
ACCUMULATOR
BIAS
jm———— Do llell

= 11 (O0CTAL)

:
1
;
: SELECT OUTPUT CODE
E
1
:

PR ———

FCB

BUFFER
ICHNNO
DCHNNO
NBANDS
BIAS

RSCALE

P S

ALU
SET UP
ARITHMETIC
LOGIC UNIT

Do "1024"

LOAD TABLE
WITH RAMP

LOAD INPUT
PARAMETERS

1
/  DADRS  \

%T CHANNEL MA?

/  FDBCK  \

ESTABLISH
FEEDBACK

1
A
§
4




B

SAVED - SAVE THE OUTPUT OF THE P1PELINE

ARGUMENTS: 5

® INTEGER: FCB
® INTEGER: ZERO
® INTEGER: NIDS
® INTEGER: NODS
® INTEGER: IBUFF

N'
o
By
(Oag 22t EgE
its Sg
FEE k25| &%
8 S J

RILD TAME
OF OPTIONS
® RESCALE

e BiAS
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C DAVG: PRIMITIVE FOR AVERAGING VIDEO FRA PAGE 0002

CALL FPROFL (FCB, O, O, O, O, O)
CALL ZFIL (BUFFER, 512, 0)
CALL GRRAM (FCB, BUFFER, 0, 0)
CALL CRCTL (FCB, 0, O, O, O, O, O, O, O, O)
§ IF N > 32 THEN DON’T NEED TO LOAD IFM
i IFCN .6T. 32)60 TO 140
NN=N
1IFC(N .EQ. 32)NN=16
c SLOPE=1./FLOAT(N
DO 120 J=1,NN
53%1761 15,512
ISTART=(J-1)%512
IDX=ISTART+I-1
BUFFERC(I)=IFIX(IDX*SLOFE)
10 CONTINUE
CALL IFM(FCB,BUFFER,ISTART,512,0,0,0)
FCP
nAF = IFM CONTENTS
START = ZERO RELATIVE POSITION OF STARTING POINT
COUNT = THE NUMBER OF IFA ELEMENTS TO TRANSFER
sagch = 1 IMPLIES PACKED MODE
READ = 0 IMFLIES WRITE, 1 INMFLIES READ

20 CONTINUE

DEFINE AND LOAD LUT MAF FOR DIGITIZING CHANNEL FOR SLOFE OF 1
DO 22 I=1,256
BUFFER(I)=I-~1
2 CONTINUE
CALL LUTC(FCR,RUFFER,DIGMNSK,7,0,0)
CHECK IF WANT DIFFERENT SCALING
IFC .NOT. HINMAX)GO TO 310
ENABLE THE DIGITIZING LUT, GET MIN AND #MAX, RELOAD LUT

CALL LTCNT(FCB,DIGMSK,7,0,0)
CALL MNMAX(FCB,MIN,MAX,I,1I.1,1)

[xlely BN wlal vl ol S :Oﬂﬂt‘nﬁﬂﬂﬂﬂﬂﬂﬂ I
o

310 MINFI1=MIN+]
DO 305 I=1,MINFi
BUFFER(I)=0
305 CONTINUE
SLOFE=255./(MAX-NIN)
c MINP2=MINP1+1
DO 320 I=MINF2,MAX ,
BUFFER(I)=IFIX(C(I-NINF1)%SLOPE+.5)
320 CONTINUE

RAXFi=MAX+1
DO 340 I=MAXF1,2056
BUFFER(I)=235
840 CONTINUE

CALL LUT(FCEB,BUFFER,7.DIGMSK,D.0)

G

c FCB

C naF = MAF FUNCTION FOR LUT

c COLOR = BIT MASK FOR WHICH LUTS TO WRITE

c VRTRTC =

C READ & 0 IMPLIES WRITE, 1 IMPLIES READ
A6-8
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PRINITIVE FOR AVERAGING VIDEO FRA PAGE 0003

C DAVG:

c

C LOAD THE OTHER LUTS

w

READ

1 IMFLIES

LUT
CH LUT'S TO WRITE

,A + B,

0 IMFLIES WRITE,

CALL LUT(FCBR.,.PUFFER,7.7,0,0)
SET UF THE ALU TO ACCOMFLISH AN

TO LSCLLLLLOL

/#4LU OUTFUT

NO DOLOCLOCLLVLULOLLY LLWOLOLOLLLOLLOW LLLLLOLLW

CALL ALU(CFCR,0,:11,:11,BUFFER,OUTSEL,1,0,0,0,1,1,0)
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CALL FDBCK(FCEB,2,3,-1,1,0.0,1,1,0)
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ENABLE THE LUTS FOR THE DIGITIZER TO GET A RBLACK & WHITE FICTURE

CALL LTCNT(FCB,DIGMSK.7,0.,0)

1 IAFLIES READ

WRITE.,

0 IMPLIES
RELOAD OFMS WITH FOSITIVE UNITY TRANSFORM

OO XK i
WLELODOX

CALL OFM(FCB,PUFFER,7,0,0)

FEEDRACK N TIMES

-o QLo

I=i,N
LLFmeNFNh2.3w1.IJLO.Dd.O)

Do 80
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C DAVG: FRIMITIVE FOR AVERAGING VIDEO FRA PAGE 0005

c
C RULTIFLY BY TWO BY FEEDING BACK AND DOING A+A

CALL FDBCK(FCPR,0,3,-1,1,0,0.0.1,0)
& SET ALU OST FOR OFM AND THEN FEED BACK THE 2ND CHANNEL 70 THE 157

ofn O

520 DO 99 I=1,8
OUTSEL(I)=311

99 CONTINUE

CALL ALUCFCR,0.:14,:14,BUFFER,OUTSEL,D,0,0,0,0.0,0)

CALL LTCNT(FCB,2,7.0,0) :

CALL FDBCK(FCB,2,1,-1,1,0,0,0,0,0,0)
c 60 TO 444
C FEEDBACK 1 TIME THRU THE IFM TO ACCOMPLISH A DIVIDE BY N
C AND PUT IN 1ST MEWORY CHANNEL
éoo CALL FDRCK(FCB/,2,1,~1,0,0,0,0,0,0) g
€ ENABLE THE LUTS FOR THE CHANNEL THAT THE OUTFUT WAS FED BACK TO '
444 CALL LTCNT(FCB+1,7.0,0)
€ SCALE UF BY RELOADING OFNS WITH SLOFE OF 4

DO 294 1=1,512
BUFFER(I)=I+I+I+]I-
94 CON¥¥§BER(5124I)=412+I+I*IOI -4
CALL OFM(FCB,BUFFER,7.,0,0)
TRANSFER COMMAND BUFFER TO MODEL 70
CALL DEXEC (FCP)

RETURN
END

O OOn ONn
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SAVE: PRIMATIVE TO SAVE OUTFPUT OF PIPE PAGE 0001

SAVE: PRIMATIVE TO SAVE OUTPUT OF PIPELINE

A RN R RN AR RN RN NN R NN AR AR A RN RA AR ERNLENE LK
%

¥ REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM X
* VERSION 1.0 JUNE 1,1980 *
¥ BOEING AEROSFACE QUALITY ASSURANCE TECHNOLOGY *
M .
RN RN RN RN NN RN ER RN A KRN N A AA A AR AERE

SUBROUTINE SAVE (FCB, BUFFER, ICHNNO, OCHNNO., NBANDS,
. BIAS, RSCALE)

WRITTEN BY DAN KINNEY, BOEING QAY R&D. 4/21/80.

DESCRIPT - FRIHITIVE T0 SAVE THE PlPELlNE OUTPUT OF A DISPLAY
INAGE IN REFRESH NEMORY

PASSED IN - PUFFER INTEGER WORK SPACE (1024+)

ICHNNO ARRAY OF INPUT CHANNEL NUMBERS
OCHNNO ARRAY OF OUTPUT CHANNEL NUH%ERS
NBANDS NUMBER OF BANDS IN INPUT IMAGE
BIAS CONSTANT VALUE 10 BE ADDED 10 IMAGE
RSCALE RESCALE FACTOR

RETURNED - NONE

sues - DADRS
LTCNT
CONST LOADS CONSTANT REGISTEKS
q%% DEFINES THE ALU OPERATION
FDBCK WRITES THE FEEDBACK LOOF CONTROL WORD

CHANGES -  COMPUTATION OF IFM RAMF CHANGED FROM ’IxRESCALE’ 10

T(I-1)*RESCALE’ JON 4/9/80.
INTEGER FCB(1), BUFFERC1)
INTEGER ICHNNO(16), OCHNNO(14), NBANDS
INTEGER BIAS
REAL RSCALE
INTEGER CHMASK(16), CHCODE
INTEGER OUTSEL (8)
INTEGER BUTTON, X, Y
INITIALIZE W70
CALL RBUTN (FCB, BUTTON, X, Y)
CALL SCRoOL (FCB, 0, 0. 17, O, O)
CALL SHIFT (fC8, O, O, 0. O, 0)
CALL CONST (FCB, 0, 0, O, 0. 0)
CALL PROFL (FCB, 0, 0, 0, 0, 0)
CALL ZFIL (BUFFER, 512, 0)
CALL GRRAM (FCB, BUFFER. 0, 0)
CALL CRCTL (FC®&, 0, O, O. O, O, O, O, O, 0)
COMPUTE INPUT CHANNEL MWASK FROM CHANNEL CODE ARRAY
CALL DADRS (CHMASK, ICHNNO, CHCODE. NBANDS)
MRITE LUT MASK TO SELECT INPUT IMAGE OR IMAGES
CALL LTCNT (FCB, CHCODE, 7, 0, 0)
/% AASK = CHCODE RASK FOR WHICH CHANNELS TO ENABLE
/% COLOR = 7 MASK FOR WHICH COLORS TO ENABLE
SET UP CONSTANT REGISTERS FOR BIASING IMNAGE AFTER ADDER
CALL CONST (FCB, BIAS. BIAS, BIAS.: 0, 0)
5ET UP ALU
DO 50 I1:1.8
CEL(Y) = 3111

ouY
50 CONTINMUE

DEFINE ALU OPERATION
A6-14




]
CALL ALU (FCB, O, 0, O, BUFFER, OUTSEL, 0, 0, 0, 0, 0. 0, 0) %1
¢ /% OUTSEL = 11 PIPELINE OUTPUT i
FINE IFM L :
k THE .25 =E } S 169 BRECA“ECALEs 10 o1t Tv Down To @ BIT MEMORY f;
BUFFERCID S (I-1) % RSCALE * .25 [
o 40 CONTINUE i
CALL IFM (FCB, BUFFER, 0, 1024, 0, 0, 0) .
C /% NAP_ = BUFFER RESCALE RANP FUNCTION |
c /% START = O FIRST POSITION 10 LOAD_IN IFM
¢ 7% COUNT = 1024 NUNBER OF ELEMENTS TO TRANSFER
c /% PACK = 0 1 IAPLIES PACKED MWODE TRANSFER
c /% VRTRTC = WAIT FOR VERTICAL RETRACE INTERVAL
€ /% READ = 0 IAPLIES READ. 1 IWPLIES WRITE j
C COMPUTE OUTPUT CHANNEL MASK FROM CHANNEL CODE ARRAY :
CALL DADRS (CHMASK, OCHNNO, CHCODE. NBANDS) i
c RITE THE FEEDBACK LOOP CONTROL WORD
CALL FOBCK (FCB, 1. CHAASK. -1. O, G, 0. 0, 0, O)
C 7% COLOR = 1 4, 2, 1, FOR RED, GREEN, AND BLUE
C /% CHANL = CHMASK BIT MASK SELECTING DESTINATION CHANNEL
c /% BITP = -1 BIT WASK SELECTING THE BIT PLANES
C /% BYPIFN = 0 0 INPLIES USE IFM, 1 IWPLIES BYPASS IFA
RETURN
END ¢
{




C  SAVED: SAVE THE OUTPUT OF THE FIPELINE PAGE 0001

E SAVED: SAVE THE OUTPUT OF THE PIPELINE ;
c AR A NN NN RN RN N K NN NN R AN N NN AR AR R AR N R RN ELANR !
€ #* * ]
c * REAL TIAE XRAY - AUTOHATED INSPECTION SYSTENM * *
C * VERSION 1.0 JUNE 1,1980 %
g % ROEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY :
%

c RN NN NN AR E RN R RN NN NN AR AN NN NN R R AR R RN RN R AR ARREANAR
c
c SUBROUTINE SAVED (FCB, ZERO, NIDS, NODS, IRUFF)
g WRITTEN BY DAN KINNEY. BOEING QAT RED, 4/21/80.
C DESCRIPTION: SAUED c3lls the primitive SAVE to save the pireline |-
% autrut of a display imade in refresh memory. -
C sprecify passed variables

INTEGER ZERO(1), FCB(1), IBUFF(1) b
c INTEGER NIDS, NODS 1
C srecify inrut and outrut imasge variables i*

INTEGER ICHNNO(14), OCHNNO(14)

INTEGER IDSRN, ODSRN. DTYPE, FTYFE, NS, NL, NRANDS iy

INTEGER IDX. NLEVS
c
C specify rpara ueter suystem variables

INTEGER INAMES(14), DES(2), SIZES(2). COUNTS(2), NPARNMS

INTEGER%4 ADDRI, ADDRR, ADDRS(2)

INTEGER BIAS
c REAL RSCALE

LOGICAL LOCKED(14)
c INTEGER ICBPT, CHAN1, ILOCK
c check value of NIDS

IF (1.LE.NIDS .AND. NIDS. LE 3) GOTO 100

CALL TNOUA (TERROR: ,8)
ge%bR;NOU ("NO INPUT, OR MORE THEN THREE INFUTS SPECIFIED’,45)

c
100 CONTINUE
C check value of NODS
IF (NODS.iC..) GOTO 200
CALL TNOUA ('ERROR' '8)
ES%L TNOU (”MORE THEN ONE OUTPUT SPECIFIED',30) 3

c
c 200 CONTINUE

rarsueter sssteu rronrts
1IAS NARES(1). 14)

("RESCALE "+ INAKRES (%), 16)

H]
L
CODE
ADOR

O b—-"-
:o
)
-
=
o
[x]
>
r~
m
~

call paraneter sustem to check
CALL PARAHS (FCB, INAMES, CODES, SIZES

. oren inrut inade
400 IDSKN = 1,NIDS
CALL I0P1 (rca. IBUFF. IDSRN, CTYPE, FTYPE, NS, NL, NBRANDS)

On 00 N

10X
Do
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C  SAVED: SAVE THE OUTPUT OF THE PIPELINE PAGE 0002

-

O =y 7Y
= 3 3]

A

oo

2) G010 300
ERROR: ',8)
(" INFUT RMUST BE A DISPLAY IMAGE’,29)

ooom
.

300 CON

v AT

0 OO0~ NIlyEOr-r~
[ Raal

{SQQNueuors sanadement from overwritiing isade
FCBLICBFT+87)
AND (ZERO(906+CHANL1), :17)
DSRN) = FALSE.

2) LOCKED(IDSRN) = _TRUE.
LOCkED(lDSRN)) CALL LOCK (FCB, IDSKN)

MK O DD

-— ZI—O
w —lnn—n
x

rray with channel nuaber corresponding to each band
. CALL CHREQ (FCB. IDSRN, ICHNNO(CIDX), NLEVS)
- l?X = IDX + NBANDS
400 CONTINU
NBANDS = IDX ~ 1

C
C oren outrut imade
IF (NODS.EQ.1) GOTO 500
C IF NO OUTPUT 1S5 SPECIFIED, OVERWRITE THE IMAGE

00 410 I=1,16
OCHNNO(I) = ICHNNO(I)
410 %ONTINUE

c 070 700
500 CONTINUE
ODSRN = NIDS + 1
CALL _I0PO (FCB, IRUFF, ODSRN., DTYPE, FYYPE, NS. NL., 1)
IF (FTYPE.EQ.2) GOTO 600
CALL TNOUA ('ERR
CALL TNOI} (TOQUTPUT HUST BE A DISPLAY INAGE',30)
6070 800

600 CONTINUE
CALL CHRE® (FCR, ODSRN, OCHNNO, NLEVS)

700 CONTINUE

tine or Prllatlve to do the actual oreration
FF, ICHNNO, OCHNNO. NBANDS. BIAS, RSCALE)
UFF, NBANDS. NLEVS, OCHNNO, 0, 1)

AS, BIAS, BIAS, 0, 1)

[
—t
wn
=
o
=y

800 CONTINUE a
CaLL ICLO S
900 CONTINUE close sl
bo 210 IDSRN = l:N
IF (.NOT.LOCKED
CALL ICLOS (FCB

910 CONTINUE

ose 311 outrut imsdes
(FCB, ODSRN)

L3r I v TR or BN or |

gut inades
?SRN)) CALL UNLOCK (FCB., IDSRN)

- AH—

(e 1]

exit
CALL DEXEC (FCB)
RE TURN
END
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APPENDIX 7 ]
SUPPORTING SOFTWARE DESCRIPTIONS

A BRIEF DESCRIPTION OF EACH OF THE ADDITIONAL SUBROUTINES USED IN

THE COMPUTER-AIDED INSPECTION SOFTWARE IS LISTED BELOW FOR CLARITY.

ALL ARGUMENTS ARE 16 BIT INTEGERS (INTEGER®2) UNLESS OTHERWISE :
NOTED. ‘

ADD1S (CHAN BUFFER-KEY ARRAY.FLAGS.ALTRTN.INDEX,FNO:BUFLEN:KEYLEN)
Dis¢ IS A HIDAS (MULTIFLE INDEX DATA ACCESS SYSTEM) SUBROUTINE t
USED T0 ADD_A RECORD AND PRINARY KEY OR A SECONDARY KEY TO A
DATA-BASE. THE ARGUMENTS ARE:
CHAN. = SYSTEH CHANNEL NUMBER TO THE DATA FILE.
BUFFER = ARRAY IN MEMORY CONTAINING THE RECORD TQ BE ADDED.,
OR THE PRINARY KEYWORD IF A SECONDARY KEY IS ADDED. i
KEY = KEYWORD TO BE ADDED TO THE INDEX |
ARRAY = ?ﬁégkugggEARRAY CONTAINING INDEX AND RECORD POINTERS AND :
FLAGS = A 146 BIT WORD USED T0 PASS OPTION CONDITIONS TO MIDAS. b
ALTRTN = RETURN TAKEN IF ANY ERROR OCCUKES
INDEX = INDEX EL, 0 = PRIMARY, l 19 FOR SECONDARIES.
ENO = FILE NINBER, ALUAYS =0 :
BUFLEN = LENGTH OF DATA BUFFER, D IF WHOLE RECORD. '
KEYLEN = LENGTH OF KEYWORD. O IF WHOLE KEYWORD. )
CLEAN 3
CLEAN IS_A SUBROUTINE FROM THE STC SYSTEM 500 SOFTWARE USED T0 ’
INITIALIZE THE MODEL 70 HARDWARE AND CLEAN THE INAGE DIRECTORY.
g#égﬁ??gﬁOUTlNE WAS ROOIFIED TO BE COMPATIBLE WITH AUTOMATIC

CLOS$A (ICH)
PRIAE SUPPLIED SUBROUTINE USED TO CLOSE A DISK FILE. ICH IS
CHANNEL TO BE CLOSED.

CADA70 (COMD,ERR
CADA70 PASSES COMAMAND TO THE STC SYSTEM 500. THIS SUBROUTINE
WAS WRITEN TO BE COMPATIBLE WITH AUTOMATIC PROCESSES. THE
ARBUHENTS ARE :
COMD = COMMAND LINE IN SYSTEM 500 FORMAT.
ERR = ERROR CODE, 0 = NO ERROR.

CALDR
CALDR IS A SYSTEM 500 SUBROUTINE USED TO LOAD DATA INTO COMRON.
IT WAS MODIFIED TO BE COMPATIBLE WITH AUTOMATIC OPERATION.

CNvBsA (KEY VﬁLUE BUFFER,BUFLEN)
CNVBS A PRIAE SUPPLIED SUBROUTINE TO CONVERT A DOUBLE
PRECISION INTEGER TO ASCII. THE ARGUMENTS ARE
KE = KEY FOR CONVERSION T0 OCTALr DECINAL. OR HEXIDECIMAL.
4 BYTE INTEGER TO BE CONVERTED.
ARRAY TO RECEIVE ASCII CONVERSION.

m

o

c

M

nc

mm

=
Huwun

BUFLEN = LENGTH OF ARRAY IN BYTES.
CSTR$A (TEXTA,LENA, TEXTB,LENB)

CSTR$A 1S A LOGICAL FUNCTION SUPPLIED BY PRIME USED TO COMPARE TMO
TEXT STRINGS. ITS VALUE IS TRUE IF THE STRINGS COMPARE. THE
ARGUAENTS ARE:

TEXTA = FIRST STRING FOR REFERENCE.

LENA = LENGTH OF TEXTA IN BYTES.

TEXTE = SECOND STRING_T0 COMPARE.

LENB = LENGTH OF T EXTB.
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THE ARGUMENTS
RD T0 BE DELETED.
RECORD POINTERS AND

TION SUFPLIED BY PRIME, USED 70 DELETE A
S

ETURNED TRUE IF SUCCESSFUL.

NAME OF FILE YO0 RPE DELETED.
L IN BYT

UNC
S R
ENGTH OF FILE NAME

EXIT IS A PRINAE SUBROUTINE USED TO RETURN TO THE OPERATING SYSTEA.

EXIT

w
had &
- s}
> =
[--} [ % ]
<<
x [+
- <
— x
= [X]
>= w
< x
- 4 [
-4
< .
S
x <
< x
[
- <<
-
| and Lad
[T x
-
(=]
o -
-
w -
= L
"t [- 4
s LIO
2 W .
2% 5:8
< )
m B“I
2 B [
O QT D
F L B
Qui~d O
WE S-S
=1 1TV
o~ d €D b b= O
~ Sl >l
o TRy,
£3,2,.24
ow -t
W XOooX
- == <t
[3 xX o
=z >l
W o
—d O N MLt
W xZEIXXD
= Y-+ {0t
0 -
[N AN ')
g
w ZEX~
Wil
WORT i<
DX
D= DI
~ O QO -
"o
<
-«
-t
-
—t
W

RD TO BE LOCKED.

o

L
c
DEX ANO RECORD POINTERS AND

LT > Tl
g - 41"

W JEnneaen
22D

D= OO
W

~ =0 >
Ze CEL <
TXD <>
TOWWEIDuo
LWOMTLOXE
 d D

-»

x

(%]

(=

-

o

h
PSP

CONDITIONS TO MIDAS.
SECONDARIES.

, AUST BE O
ST BE 0
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LSIZE (TEXT.LEN)
GER FUNCTION USED T0 DETERMINE THE LAST NON BLANK
%ﬁzﬁic%ﬁnﬁqulxrgzxr STRING. THE VALUE OF THE FUNCTION RETURNED IS
THE BYTE COUNT OF THE LAST NON-BLANK CHARACTER. THE ARGUMENTS
ARE:
X = TEXT_STRING 10 RE EXAMINED.
EENI = LENGTH OF TEXT.
+DFOS,STEXT,SFOS)
HCHR‘ARéaaséllgngPRlﬂE SUPFLIED SUBRQUTINE USED TO MOVE ONE CHARACTER
FROM ONE STRING TO ANOTHER. THE ARGUMENTS ARE:
DTEXT = DESTINATION TEXT STRING.
Bray) 3 STl I akphpuaTion srae.
g;%é‘ = POSITION IN SOURCE STRING.
A T,LENS,DTEXT,LEND)
nSTRS né?§§§ I8 2 PRIME SUPFLIED SUBROUTINE USED TO MOVE A STRING FROA
ONE ARRAY TO ANOTHER. THE ARGUMENTS ARE:
STEXT = SOURCE TEXT,
(s Lo iuege srenve
EE5§1 = LENGTH OF DESTINATION ARRAY (BLANK FADDING OR TRUNCATION

IS PERFORMED)

ASUBSA (STEXT LENS STARTS,ENDS,DTEXT,LEND,STARTD,ENDD)
ASUBSA 1S A FRINE SUPFLIED SUBROUTINE USED TO MOVE A TEXT STRING
FRON gNE ARRAY TO _ANOTHER. THE ARGUMENTS ARE:

flﬁé = fBHE?E 35 géunce TEXT.
STARTS = START FOSITI ON IN SOURCE TEXT.
ENDS = END POSITION IN SOURCE TEXT.
DIEXT = DESTINATION TEXT.
END = LENGTH OF DESTINATION TEXT
STARTD = FOSITION IN DESTINATION TEXT TO DEFOSIY TEXY.
ENDD = END POSITION IN DESTINATION TEXT FOR OEPOSITED TEXT.
NEXT$ (CHAN,BUFFER,KEY,ARRAY,FLAGS, ALTRTN, INDEX,FNO, BUFLEN,KEYLEN)
NEXT$ IS A MIDAS (NULTIPLE INDEX DATA ACCESS SYSTEM) SUBROUTINE
USED 10 LOCATE A SPECIFIC RECORD BY KEYMORD OR THE NEXTY
RECORD IN THE INDEX. THE ARGUMENTS ARE:
CHA = EM CHANNEL NUMBER TO THME DATA FILE.
BUFFER = AN ARRAY IN MEMORY TO RECEIVE THE RECOROD.
KEY = KEYWORD TO LOCATE THE RECORD.
ARRAY = znk3a“3§3:ARR“Y CONTAINING INDEX AND RECORD POINTERS AND
FLABS = A 16 BIT WOKD USED TO PASS OPTION CONDITIONS TO MIDAS.
ALTRTN = RETURN TAKEN IF ANY ERROR OCCURES.
INDEX = INDEX LEVEL, O = PRIMARY, 1-19 FOR SECONDARIES.
FNO = FILE NUMBER, ALWAYS = 0.
BUFLEN = LENGTH OF DATA BUFFEk, O FOR FULL KECORD.
KEYLEN = LENGTH OF KEYWORD, 0 FOR FULL KEY, >0 FOR PARTIAL KEY.
PACK (TEXT,LEN)
PACK 15 A SUBROUTINE USED 10 REMOVE ILLEGAL FILE NARE CHARACTERS
FROM A TEXT STRING. THE ARGUMENTS ARE:
TEXT = TEXT_STRING.
LEN = LENGTH OF STRING.
PAUS (1GO)
FAUS IS A suakourxuc USED TO HOLD THE PROGRAH rLou UNTIL THE
OPERATOR pacss TERAINAL KEY. THE ARGUMENT I
160 RETURNED 0 IF '@’ OR 'ESCAPE' KEY IS PRESSED. Ok 1 FOR
ANY OTHER KEY.




T o ——
PEDIT (CNAN.BUFFER.START-END.ERASE) -
15 A SUBROUTINE USED TO FERFORM THE SCREEN EDIVING FUNCTION.
THE ARGUHENTS ARE:
CHAN = CHANNEL TO A FORMAYTED SCREEN TEAPLATE FILE,
BUFFER = ?ES$IA¥2LDING ALL THE DATA INPUT OR OUTPUT VIA THE
START = FIRST LINE NUMBER IN TEMPLATE FILE TO BE USED BY PEDIT.
END = LAST LINE NUMBER IN TEMPLATE FILE TO BE U ED Y PEDIT.
ERASE = FLAG T0 ERASE SCREEN BEFORE TEMPLATE DISPLAY.
READL (BUFFER., NCNAR.LENB)
READL IS A SUBROUTINE USED 10 GET A LINE OF TEXT FKOM THE
OPERATOR. THE ARGUMENTS
BUFFER = ARRAY 10 ACCEP TEXT
NCHAR = NUMBER OF CNARACTERS ENTERED BY OPERATOR.
LENE = LENGTH OF BUFFER
READN (TEXT,LENG.NUN)
READN 15 A SUBROUTINE USED T0 DISPLAY A LINE OF TEXT AND ACCEFT
A DECIMAL INTEGER (IN ASCII) FROM THE TERMINAL OPERATOR.
THE ARGUMENTS ARE:
TEX T = A LINE OF TEXT_Y0 BE DISFLAYED AS A FROMFPT.
LENG = THE LENGTH OF THE TEXT IN BYTES.
NUM = RETURNED INTEGER ENTERED AT TERRINAL.
RECYCL
RECYCL IS A PRIME SUPFLIED SUBROUYINE USED TO ALLOW OTHER USERS
OF THE SYSTEM TO USE YOUR TIME SLICE.
RFTGEN (SPCHN, CNAN PUFFER,LINES,START,END,FOR
PRTGEN 1S A SUBROUTINE FRON THE SCREEN EDITING SYSTEM USED TO
FRODUC REPOR TN ARGURENTS ARE:
PCH CHA NNEL 0 A LINE PRINTER SPOOL FILE, IF O THEN TO
THE OFERATOR’S TERMINAL.
CHAN = CHANNEL TO THE FORRATTED SCREEN TEMPLATE FILE.
BUFFER = ARRAY CONTAINING ALL THE DATA FOR THE REPORT.
LINES = RETURNED NUMBER OF LINES SENT 70 SPOOL .
S;ART = FIRST LINE IN TENE%NEE FILE UgED IN RESONT.
FORn = PERE HOMErOKnPERD“ATESTAKE BFERCABRSE
kS (Akgés?érz)FRIﬂE SUPPLIED FUNCTION USED T0 SHI1
’ ] FT
INTEGER (16 BITS) TO THE RIGHT (TOWARD LOWER SIGNI N?%ANCEECISION
THE ARGUMENTS ARE:
ARG = INTEGER TO BE SHIFTED.
SHIFT = NUMBER OF BITS TO0 SHIFT.
SETERMR (TYPE)
AR ot AR URED, L TV ERLON S AL 1108
- 3
TYFE = RETURNED TYPE CODE FOR TERMINAL.
PPOOLYCEO0LS 15 4 SUBROUTINE SUPFLIED By CRIAE TO PAS
LINE PRINTER SPOOLER. THE ARGUMENTS ARE: § A FILE 70 The
KEY = FLAG FOR SPOQOLER MODE, 1 = PRINT.
FILE = FILE NAME TO BE PRINTED.
Eh%g 2 %§NQERDOSRE£§EUgEHETO PASS INFORMATION TO SPOOLER
BUFFER = WORKING ARRAY FOR SPOOLER. )
LEN = LENGTH OF BUFFER IN WORDS.
ERROR = RETURNED ERROR CODE.
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TSAT (UNIT,ADDR,COUNT,COMND,STATUS)
TSAT 15 A PRIME SUPPLIED SUBROUTINE USED TO CONTROL THE WAGNETIC
THE ARGUNENTS A

UNIT = ABNETIC TAPE DRIUE NUﬂBER. 0 RELATIVE

ADDR = MEMORY RESS OF BUFFER FOR RECORD I/0, FOUR BYTES IF
IN VlRTUAL ODE

COUNT = NUMBER OF WORDS TO TRANSFER, BETWEEN O AND 4000.

COAND = COMMAND FLAG FOR ACTION REQUESTED.

ERROR = RETURNED ERROR CODE.

Tiou (CHAR)
Ji0U 1S A PRIME SUFFLIED SUBRQUTINE USED TQ OUTPUT ONE CHARCTER
TO THE OPERATOR’S TERMINAL. THE ARGUMENT IS:
CHAR = THE CHARACTER TO PE OUTFUT, LEFT JUSTIFIED.

TIHESAT(BUFFER)

INESA 15 A DOUBLE FRECISION REAL FUNCTION SUPFLIED BY PRIME. IT
IS USED TO GET THE CURRENT TIME OF DAY. THE VALUE OF THE FUNCTION
RETURNED IS EQUAL TO HOURS SINCE MIDNIGHT. THE ARGUMENT 1S53
UFFER = RETURNED ASCII VALUE OF TIME IN FORM "HR:MN:SC’, AND
KUST BE AT LEAST 8 BYTES LONG.
TNOU (TEXT,NCHAR)
TNOU 1S A FRIME SUPPLIED SUBROUTINE USED TO OUTPUT A LINE OF TEXT
TO THE OPERATOR’S TERMINAL. FOLLOWED BY A CARRIAGE RETURN AND
LINE FEED. THE ARGUMENTS ARE:
TEXT = TEXT OF OUTPUT MESSAGE.
NCHAR = NUMBER OF CHARACTERS IN TEXT.
TNOUA (TEXT,NCHAR)
TNOUA 18 A PRIAE SUPPLIED SUBROUTIRE USED TO OUTPUT A LINE OF TEXY
T0 THE OPERATOR’S TERMINAL WITHOUT CARRIAGE RETURN AND LINE FEED.
THE ARGUMENTS ARE:
TEXT = TEXT OF OUTPUT MESSAGE.
NCHAR = NUMBER OF CHARACTERS IN TEXT.
TONL
TONL IS A PRIME SUPPLIED SUBROUTINE T0 OUTPUT A CARRIAGE RETURN
AND LINE FEED TO THE OPERATOR’S TERMNINAL.
TOOCT (NUR)
TOOCT 15 A FRIME SUPPLIED SUBROUTINE USED TO CONUERT A NUMBER T0
OCTAL AND DISPLAY AT THE OPERATOR’S TERMINAL.
UNIT$A (CHAN)
UNIT$A IS A LOGICAL FUNCTION SUFPLIED BY PRIME, USED TO CHECK FOR

THE USE OF A CHANNEL NUMBER, THE FUNCTION IS RETURNED TRUE IF THE
CHANNEL IS IN USE. THE ARGUMENT IS:
CHAN = CHANNEL NUMBER TO BE CHECKED.

UPDATS (CHAN. BUFFER KEY,ARRAY »FLAGS s ALTRTN, INDEX ,FNO,BUFLEN,KEYLEN)
UPDATS 15 A MIDAS (MULTIPLE INDEX DATA ACCESS SYSTEM) SUBROUTINE
?aED TO REWRITE A RECORD PREVIOUSLY FOUND BY LOCKS.

GRGUHEg g eEE

YSTER CHANNEL NUMBER 70 THE DATA FILE.
gugFER = KEYG%%SY IN WEMORY CONTAINING THE RECORD TO BE UPDATED.
ﬁ%RhY = gnégkﬂgsgsﬁkkﬁY CONTAINING INDEX AND RECORD POINTERS AND
FLAGS = A 146 BIT WORD USED TO PASS OPTION CONDITIONS TO MIDAS.
ALTRTN = RETURN TAKEN IF ANY ERROR OCCURES.

lNgEX = INDEX LEVEL, O = PRIHASY. 1-19 FOR SECONDARIES.
FN = FILE NUMBER. ALNAYS =

BUFLEN = LENGTH OF DATA BUFFER, AUST BE O

KEYLEN = LENGTH OF KEYWORD, MUST BE 0

PSS




VOFENS (FILE,FLEN,MODE,CHAN, ERROR)
VOPENS IS A SUBROUTINE USED TO OPEN_A FILE ON AN AVAILABLE i
CHANNEL (SUFFLIED BY THE SYSTEM). THE ARGUMENTS ARE: '
FILE = FILE NAMNE TO BE OPENED. |
FLEN = LENGTH OF FILE NAME
MODE = READ/MRITE FLAG.
CHAN = RETURNED CHANNEL FOR OFENED FILE.
ERROR = RETURNED ERROR COD
WTLINS (CHAN,BUFFER,COUNT,ERROR)
WTLINS 15 A PRIME SUPPLIED UBROUTINE USED TO MRITE AN ASCII
STRING TO A FILE. THE ARGUMENTS ARE ;
CHAN = FILE CHANNEL NUMBER :
BUFFER = ARRAY CONTAINING THE STRING TO BE WRITTEN. o
COUNT = NUMRER OF 16 BIT WORDS IN BUFFER.
ERROR = RETURNED ERROR CODE. ;
YSNO$A (TEXT.LEN,KEY)
YSNO$A 1S A LOGICAL FUNCTION SUPPLIED BY PRIAE USED T0 DISFLAY A
MESSAGE AND RECEIVE A YES OR NO FROM THE OPERATOR. THE FUNCTION
1S _RETURNED TRUE FOR A YES RESPONSE. THE ARGUMENTS ARE: ¥
TEXT = MESSAGE USED AS A PRONPT, A '?7 ' IS APPENDED. '
LEN = LENGTH OF MESSAGE IN BYTES. ‘
KEY = DEFAULT KEY
ZFIL (BUFFER,LENB,CHAR)
ZFIL 1S A PRIAE SUPFLIED SUBROUTINE USED 10 FILL AN ARRAY WITH
Q@ SPECIFIC CHARACTER. ZFIL RUNS IN VIRTUAL RODE ONLY.
THE ARGUMENTS ARE:
BUFFER = ARRAY TO BE FILLED. >
ENE = LENGTH OF BUFFER IN BYTES ‘
CHAR = CHARACTER FOR FILLING' LEFT JUSTIFIED. ;
IRV (TEXTS,LENS, TEXTD,LEND)
ZMV 15 A FRIME SUFPLIED SUBROUTINE USED TO MOVE A TEXT STRING FROM
ONE_ARRAY TO ANOTHER, TRUNCATING OR BLANK PADDING. ZMV RUNS IN
VIRTUAL MODE ONLY. THE ARGUMENTS ARE:
TEXTS = SQURCE TEXT.
LENS = LENGTH OF SOURCE STRING.
TEXTD = DESTINATION TEXT.
LEND = LENGTH OF DESTINATION STRING.
ZNVD (TEXTS,TEXTD,LEN)
ZAVD 1S A PRIME SUFFLIED SUBROUTINE USED T0 MOVE TEXT FROM ONE
ARRAY TO ANOTHER. THE ARRAYS ARE_ASSUMED TO BE OF EQUAL SIZE.
ZAVUD RUNS IN VIRTUAL MQDE ONLY. THE ARGUMENTS ARE:
TEXTS = SOURCE TEXT STRING.
TEXTD = DEST]NAT}ON ARRAY
LEN = LENGTH OF STRING IN BYTES.
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